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:c Overload 
Protectio 


Produced in response to a demand for a 
high sensitivity version of the world- 
famous Universal AvoMeter, this model 
incorporates the traditional design features 
of its predecessors, so highly valued for 
simplicity of operation and compact porta- 
bility 


It has a sensitivity of 20,000 ohms per volt 

on all D.C. voltage ranges and 1,000 ohms 

per volt on A.C. ranges from 100V. 

upwards. A decibel scale is provided for 

audio frequency tests. In addition, a 

press button has been incorporated which 

reverses the direction of current through 

the moving coil, and thus obviates the 

inconvenience of changing over test leads Size 84" x 74° x 44 

when the current direction reverses. It Vieight 6$lbs. (including 

also simplifies the testing of potentials, _ 

both positive and negative, about a £I9 . 10s. 
common reference point. A wide range of 

resistance measurements can be made The following accessories are available to 
using internal batteries, separate zero widen still further the ronges of the 


. nstrument :— A Resistance Range 
adjustment being provided for each range. Extension Unit to extend the limirs of 


. ¢ 
It is of importance to note that this model measurement from 0.025 onms to 200M), 
incorporates the “AVO” automatic cut-out for a 10kV D.C. multiplier and a number of 
protection against inadvertent overloads. A.C. current transformers. 


D.c. VOLTAGE 0.c. CURRENT A.C. VOLTAGE A.C CURRENT RESISTANCE 
2.5 SOuA. 2.5V 100mA First indication 0.502 
1A Maximum indication 20MQ. 
2.5A O0—2.00002 { using 


0— 200,000 
O—20Mi2 


interna 
batteries 

( using 

( externa 
harterie 


0—200M1) 


= —— _ _ 


THE AUTOMATIC COIL WINDER & ELECTRICAL F VIPMENT CO. LTD. 


WINDER HOUSE . DOUGLAS STREET . LONDON SW. MEW hone ViCtoric 3404-9 
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How will 
tomorrow's 
battery radio 
be different? 


Circuits progress , new cases will evolve from new materials 
and techniques hut the one outstanding feature of 


tomorrow §s hattery radio ls hh r¢ today 
ENNER Lightweight Accumulators 


at and half the size of In addition, Venner Lightweight Accumulators 
of comparable capacity re completely non-spillable, are unharmed 
ige batteries y high charge and discharge rates and may 
discharged condition without 

damage 
The services of our technical department are 
which is the | ely at your disposal in investigating the many 


batteries operational advan lages of these accumulators 


vical data please write for leaflet VAO\L/WW 


CCU MULATORS LTD 


a 


4SS, NEW MALDEN, SURREY Telephone: MALden 2442 
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LowNoise RE Pentode 
v power consumption 


kee AoA 


The combination of good slope to capacity ratio, 
low noise factor, and low power consumption makes this 
new Mullard R.F. pentode an ideal valve for use in all 
types of communications equipment operating at V.H.F. 
Its slope to capacity ratio approaches unity, and 
this makes it specially suitable for use in Wide Band 


Amplifiers. 


Used as a neutralized triode, and followed by a 
grounded grid stage (cascode), the EF95 has a typical 


noise factor of 3.5 when operated at 180 Me s. 


With a heater current of only 0°175A., this 


valve shows a large saving in power consumption over 
previous valves of a similar class. This saving in power 
is emphasized in applications where large numbers of 


R.F. stages are involved. 


The EF95 has identical characteristics to the 


American 6AK5 and may be used as a direct replacement 
Characteristics oo 
1 V For full technical information on this and 
Limiting Values other valves in the Mullard range please write to the 


— seal address below. 


5 


¥Ve2 Max 


a 
0.34 M2 | LL max ( e 


Base B7G 


Mullard) 
M LARO iL? 2 COMMUNICATION 
EPARTMENT CENTURY HOUSE SHAFTESBUR AVENUE LONDON 


> AN D INDUSTRIAL VALVE 
wc2 


MyvT it 
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VANNING BRITAIN’S RADAR DEFENCES 
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There’s 
a place for 


detences the them. In the cheerful atmosphere of 

fully trained the part-time R.A.F. you will find your- 

women on whom it self doing work that is vital and 
ney. On their skill fascinating, among people you will be 
iciency of the R.A.F. proud to call your friends. You can get 


a place for you among full particulars by posting the coupon now. 
| | g 


ee Ge ee ee ee ee ee ee ee ee ee ee ee ee a ee ee ee 
ROYAL AIR FORCI Ww VICTORY HOUSE, LONDON, W.C.2 


ilars of part-time service with the R.A.1I {pplicants from British Isles only) 


ADDRESS 


Uf ex-R ASF ’ WL ALAS ¢ rank, trade and 
YOU ARE BETWEEN |4 AND 17—AND KEEN—JOIN THE A.T.C. x 
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A. RADIO (x 


’ , ESTAB. 40 YRS 
RADIO TELEVISION 


Now being Delivered ! 


PREMIER MAGNETIC TAPE 
RECORDING KIT 


$29 e A e 0 Including ALL parts, Valves, Cabinet, Loud- 
speaker, etc., but excluding Microphone. 
(Carriage and Packing 15 -) 


The kit incorporates the LANE TAPE TABLE already assembied and 
ready for use, a 6 VALVE SPECIALLY DESIGNED AMPLIFIER 
KIT including Bias and Erase Oscillator for use with the above 
ujit, a WELL MADE WALNUT FINISHED TABLE CABINET is 
Supplied to house the complete unit. Outside dimensions when closed 
Height 13tin., Length 17in., Depth 13}{in. 

SPECIAL FEATURES of the Amplifier include separate Bass and 
Treble lift controls, high and low gain Input Sockets, Record Playback 
ndicator, etc. May be fed from Microphone, pick-up or directly from 
the Speaker terminals of your radio. Chassis size 

14° x9 x 24 

SPECIFICATION of the LANE TAPE TABLE :— 

HEAVY FLYWHEEL. Made to high standards and incorporating 


1 heavy flywheel ensuring true running and low level of ‘' Wow 
and £ tter throughout the full length of tape 


FAST RE-WIND Provision is made for fast re-wind and the 
necha tion is simple, ensuring reliability through long life 


HEAVY DUAL MOTOR The Motor is HEAVY DUTY mode! 

with AMPLE RESERVE of power 

HIGH FIDEL'TY RECORD PLAYBACK |1 hour approx. playing 

The Table fitted with High Fidelity record playback and separate 

erase heads, both of which are enclosed in MU-METAL shicids 

The eads e half track size allowing app. 1 hour playing from 
1,200ft. reel of tape All standard heads are wound to 


TAPE SPEED 7iin. sec. A.C. 200 250 50 Cycles only 
Microphones suitable for use with the above are 
m stock £5. 12s. 6d 


As ie usual in all PREMIER KITS every single item down to the last nut and bolt 
The chassis is punched and lay-out diagrams and theoretical cir- 


pl cy PRP EACH UNIT MAY BE PURCHASED SEPARATELY | hd Ss T R U CTIONAL 


LANE TAPE TABLE £16 10s. Od. 7 6 packing and carriage BOOK LET 2’6 
PREMIER AMPLIFIER KIT INCLUDING Bin. SPEAKER €7 19s. 6d. : 
2'6 packing and carriage This is credited if a complete 
CABINET £4 18s. 6d, 5 - packing and varriage Kit of the Tape Recorder 
is ordered. 
The above Recording Outfit has beer 


designed for use with M.C.-1-111 
SCOTCH BOY Magnetic Tape. With 
this high quality tape a frequen: 
range of 50 c.p.s. to 9.000 cps. at 
tape speed of Thin. sec can b 
readily achieved 


1,200 ft. reels 35 - 


WORKING MODELS MAY BE 
SEEN AT THE ADDRESS BELOW 


207-EDGWARE ROAD: LONDON: W:-2 
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RADIO TELEVISION 
RiiSS RECEIVERS H.T. ELIMINATOR AND 
£12 TRICKLE CHARGER KIT 

RI3SS RECEIVERS 


£ 
THREE-PIECE AERIAL 
HEADPHONES 
Balanced Armature Low Resistance an = 
) j EX-US.A. U.H.F. AERIAL 
High Resistance er " 


Moving Reed ADJUSTABLE BENCH LAMP 


Lightweight High Resistance BUILD A PROFESS ONAL LOOKING 
i4e RADIO AT LESS THAN HALF BURGOYNE SOLDER GUNS, 75)- 
TO-DAY'S PRICE 
TRANSMITTER RECEIVER TUNING CONDENSERS 
TYPE TROH 


76 
GERMANIUM CRYSTAL DIODES 


46 
TANNOY HAND MICROPHONES 16 PREMIER SUPERHET COILS 


MOVING COIL METAL RECTIFIERS—FULL WAVE 
MICROPHONE INSERTS : é bt Ponstl See 
\.47 A 6 
CAR BATTERIES—BRAND NEW 
CRYSTAL MICROPHONE plate WALKER 
THE COMPLETE KIT 


6 ¥. 15 plate READING 
26 2696 95 
PREMIER BABY ALARM KIT ate DELCO 


7 6. 
} plate DELCO- 


10 
Splate WALKER 
DULC! MIDGET RECEIVER . 110 : 
170 amp 110 


——— 
= 
_ 


tOKIN 


FRACTIONAL H.P. MOTOR 


a FFER 


ADMIRALTY REFLEX-RE-ENTRANT 
PA. LOUDSPEAKERS 


PREMIER 
De Luxe 
BABY ALARM 


281 ‘ 55 - 75 
CATTERY CHARGER Kits SUPER QUALITY TELEVISION 
t MAGNIFYING LENS 


WHITE RUBBER MASK 
86 
. 


ACCUMULATORS P.M. MOVING COIL LOUDSPEAKERS 
MAINS NOISE ELIMINATOR KIT an 


15 * 2 

IMPORTANT ANNOUNCEMENT s quoted . 15 e 4 

€ ar advertisements are th « ‘ 

‘ adve semer ’ ' sadje 70 
ration with ° . t¢ 


ose 


207- EDGWARE ROAD: LONDON: W:2 
BEES order or C30 over 61. Pees aan’ felephones. AMBassador_ 4033 


IMPORTANT ANNOUNCEMENT WE CANNOT ACCEPT RESPONSIBILITY FOR. NOR CAN WE GUARANTEE ANY— 
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TAS 40 Y 
TELEVISION 


PREMIER TABLE RADIOGRAM UNITS RADIO CABINET (WALNUT 


FINISH) 
CABINET (WALNUT FINISH) é 


pi . 


£23 
“6 1 
Phas Pack . 
ALL THE ABOVE ARE FOR USE ON A.C_MAINS ONLY 
PX25 AMPLIFIERS 


£310 -.1 


n will give *-VALVE SUPERHET RADIO 
he tput. Le sive 55 CHASSIS 

arriag ecking and insure: 

PREMIER 2-BAND COIL PACK 


pecial Off AT ALMOST HALF PRICE 
PLESSEY GRAMOPHONE UNITS 


PREMIER 4-BAND COIL PACK 
Consists of a wired and calibrated ¢ 


latest trpe Pos 


PREMIER TELEVISOR CABINET 
FOR I2in. TUBE TELEVISOR 


AS A SPECIAL OFFER..CABINET fLLUS- 
TRATED ABOVE AND CHASSIS, TOGETHER 
£5. 5.0. Plus 76 Corr. Pkg. & Insurance 


£4196 RADIO CABINET (WALNUT FINISH) 
et jeep. 16im. wide 


RADIO CABINET (WALNUT FINISH) 


tin wid 


CORRECT ASPECT WHITE 
RUBBER MASK 
Round or Flat faced Tul 


207-EDGWARE ROAD: LONDON: W:-2 


TERMS OF BUSINESS. 
Cash h 4¢ » fi! f , td f Teles AMBassad 
4 P the ‘ of PADGngtor 


or COMPONENT SOLD PREMIER PRODUCT &Y FIRMS OTHER THAN OURSELVES 


W IRELES é ! PEBRUARY 9s? 


HIRE PURCHASE | le 6 ra 


SPECIALISTS =|, = ing i 
<kcrerea APPL ANCES Sena” % wi-¥t REPROD 


“CTION 
TRADE & EXPORT - 
ENQUIRIES | geecreic TOOLS [IS itt RECORDERS 
INVITED —= KIT S77 ti 


Saati ‘ms a 
The “BURGOYNE” 39/6 


Magnetic Recording Head ™*™ 


FOR SUPERIOR PERFORMANCE AT LOWER COST Record Playback 
Record Playback and Erase Heads giving first-class frequency response or Erase Head 
% POSITIVE FIXING METHOD y& HALF TRACK WIDTH 

te TOTALLY ENCLOSED WITH TAPE GUIDE ye WIDE FREQUENCY RANGE 
Head equal to the best Ample supplies in stock for manufacturers et 


% DISTRIBUTED EXCLUSIVELY BY M:O:'S *® 


The “LANE” Ta pe Tables ane accessories 
LANE” Tape Table rporating features ensuring low of power mn is mete § 


wow and 4 itt for f e-wind 
(' ‘ i() > gt ape, the I ANE T ap € a ack fh 
16. ‘. a preci yuilt and uses fidelity hea nclosed in m 
: foot notor with ample reserve . ds nad { th unpecance 


; Sonne speed 7\ in. per second Size tijin.« IStin x Tin Heavy 
130 - deposit and | @ Circuit diagram he ve @ Take up Pe 
y pa ts of @ For use on AC. mains 
Hundreds of satisfied customers have purchased the Tape Table described 
above and NOW we have every confidence in presenting an entirely 
“VERDIK"’ Tape Table new LANE production on which we can accept orders for early delivery 


Cy THE “VERDIK'’’ TAPE TABLE 


~om ¢ : @ } motors specially designed for use in this Table with ample reserve of power Fast forward facilities 
to allow rapid selection of any desired portion of tape @ Fast re-wind facilities Tape is handied ONLY 
: to change spools @ 2 Tape speeds: 7jin. per second and }iin. per second @ Heavy precision balanced 
c9 deposit and flywhee! @ Heads mounted in one unit, ensuring perfect alignment @ Half track width heads @ 
¥ pa t 30 Negligible wow " and “ flutter @ Take up spool included Circuit diagram enclosed @ For use 
on A mains 
LANE OSCILLATOR UNIT. Constructed on a small chassis and providing variable 1.f. for bis = or 2 OSCILLATOR COILS 


r the st iMficult signals from modern tapes, an act 
. : . ’ sed in OC 1 1.f. generat 


: . £3.10.0 _— ood tan , with higt r w impedance 1 

a4 

THE TAMSA SERIES OF ere HEADS ARE STILL AVAILABLE RECORD PLAYBACK—PLAYBACK—ERASE 
589 6 Post Free TAMSA OSCILLATOR COlL 106 


RECORD /PLAYBACK AMPLIFIER KIT TYPE A4 


KIT OMPLETE with 


£6.19. 6 


Instruction Manual only 


HIRE PURCHASE 
Kit as above Deposit 
2.0.0 


1b s R , a7 . a “ . 12 monthly payments 
ho Playtack po ‘ . “4s of 118 
3-Speed @ramephene Unit a ste un . Gomotete Lane Tape 
TAP er ree a‘er Uni 
Type GU4, ; MICROPHONES ' S- and A4 Record Play- 
* \-45-78 rpm. speeds by | Mi ¥) ahs py back Amplifier 
swite + He 4 4 pole induction KRAMPIAN 5176 . § CASH £25.19.6 
motor * ranscription quality nt . alla 
*& Automatic stop & 10in , P . or DEPOSIT 66.19.6 
heavy pressed steel turntable LOUDSPEAKERS Pecialist mene nig? jelity Loudspeakers 2 monthly payments 
fitted with removable rubber mat we BMS POUT CNG Yor type . = - able from stot of 35 
£9.19.11 Cash or Dap. £2.10s. Cash Pr uP 1? monthly Cash Pr HP 1S ecotiy 
and 12 mthly. paym’ts of 16 -. | wuagrepate SS 


% BAKER 
BRONZE * TRIP 
GOODMANS SINGLE OON?E 
sUDIOM lf 4 i3 4 VITAVOX K 28100 
AXIOM 1 ei 168 


MAIL ORDER SUPPLY. The RADIO CENTRE 
Dept. WW, 33, TOTTENHAM COURT ROAD, LONDON, W.1. 
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#4 
vo, Zz quimen™ Press-button soldering ! 


yest EX _- The “ BURGOYNE" 7 second 
: yt REPRODUCTION SOLDER GUN 
RADIO C —— (AC. ONLY 200-250» 


TOGES. y / 
eucerne Se me Seema; 196 


7, . 
Ee “9, s, 
on 


Fs 
CECT RICA, APD lances 


T° 
we Post free 
> years cuaranter 


EQUIPMENT 
SPECIALISTS 
A NEW RANGE OF TEST GEAR BY TAYLOR 


. * . . 
. wit . 


bet tates 
SCovcocouroous* 
ae > 
o-mmwor 


pes oes poet 
SOV TK wr re-10om _ . 
ooocoorroovo” 
coe 
@eoozcosaco* 


— 
eocr 


seCoCcOoCoCCOSCO* 


MODES DOTA ean 


i=) 
co 


— 
Cc 


\ 


OTHER TEST GEAR IN STOCK 


KY Signal Genera 


The AVO range 


00 
10 10 0 
5 5 


0 15 
, 


A 
WMASTER”™ TELEVISION 
MASTER rELE I 

f Viewmaster specify in your order. Send for our Schedu supplied in break-down form and which 
Ray Tubes “D,” which details the breakdown of iT can be assembled easily with a screwdriver 
i range of ponents into their various groupings Ir only. These cabinets have polished French 
addition we detail below the complete kit walnut panels and are fitted with genuine 
various types, together with their term Armourplate Glass. The Console model 

has ball-bearing castors 


“VEE 


arca, c., 
Moss and A special feature which we are now intro- 
of course, ducing is the Tallon series of cabinets, 


Table model, with 9 
tube and valves 
Table model, with 12 
il 2 tube and valves 
Console model, ies 
i4 6 2 valves and tube 
Console model witt 
4 14158 6 vaives, less tube 
TALLON CABINETS —_ 
13 15 1s Oo 1 0 m ~ 
7 14 14 0 i) j ; 20 
ee 2 lo 5 20;° x 16 
(Carriage and Packing 10 - extra 


MAIL ORDER SUPPLY. The RADIO CENTRE 
Dept. WW, 33, TOTTENHAM COURT ROAD, LONDON, W.1. 


SM5 U. Panel Mounting 
BSA TYPES SMS US. Chassis Mounting 


SM8 U. Panel Mounting 
B8D TYPES SM8 UA. Chassis Mounting 


1-loaded Polystyrene 


Your first move . . . FOR BETTER INSULATION 


CONSULT Re 


Bullers = 


Makers of Low Loss Ceramics 


Made in lhree Priv i Mater 


FREQUELEX A 
Dielectric | for ¢ 
itor Valvy H 
PERMALE®X A Hig 
For tl ymnstructior vf 
TEMPLEX A Condense: 
permittivity. Fort 

having 4 


BULLERS LIMITED 


Phone: Mansion House 997! (3 lines) Gr 


@ Laurence Pountney Hill, London, E.C.4. 


ams: “ Bullers, Cannon, London * 


BLSB 


@ TWO SPEEDS 
@ THREE MOTOR DRIVE 
@ FAST REWIND 
@ A.C. ERASE 
@ CATHODE-RAY LEVEL INDICATOR 
@ BUILT-IN SPEAKER 


@ EXTERNAL SPEAKER 
OR PHONE JACK 


@ EASY TO OPERATE 
@ HANDSOMELY FINISHED 
@ HIGHLY EFFICIENT 


@ COMPLETELY SELF- 
CONTAINED AND PORTABLE 


MODEL 2.8 
PRICE COMPLETE £60 


nclud'ng Microphone 


but only in price! 


Thats the Simphonia Tape Recorder 


Manufactured by 
SIMON SOUND SERVICE 


Recorder House, 4850 George 
Portman Square 


Street, 
London iF 


Telegrams: Simsale. Wesdo London Cables Simsaie Londor 


If you use solder 


in any shape or form 
GET TO KNOW MORE 
ABOUT THESE 
PRODUCTS 


m SUPERSPEED fissi 


ACTIVATED ROSIN CORED SOLDER to 
A.j.D. & G.P.O. SPECIFICATION 


The high-speed, non-corrosive, quick fluxing, quick 
melting solder for all types of electrical connexions 


™ SUPERSPEED activateo 


ROSIN CORED SOLDER WITH RANGE 
OF COLOURED CORES 


——s eposits colour around joint, so making 
asy to check and cutting inspection costs 


#5 SUPERSPEED 


engl ler SERVICE PACK 


ating dispensers for maintenance 
hold ing t 3 or 26 ft Keeps solder clean up 


. TELECENE ACTIVATED 


ROSIN BASED LIQUID FLUX 
t {© e-t — All ingred 
- Lea V0 cor’ ve residue 


cm TRICENE SOLDERING FLUID 


f the above products 
y sent on request 


} ENTHOVEN & sons tro. 


ENTHOVEN HOUSE 
89 UPPER THAMES STREET, LONDON, €E.C.4 


Telephone» MANsion House 4533 


egrams: Enthoven, Phone, London 


Rotherhithe & Derbyshire 


ANTIFERENCE LIMITED 67 BRYANSTON ST 


LONDON W.! 
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The ene at of Pulp. 


¥ Goodmans Loudspeakers 


portant. It is a key stage in the production of a 
h forms a vital part of a loudspeaker—the cone 
speaker quality, are dependent on the pulp, and 
s a rigidly controiled process 
in our illustration is feeding new pulp board 
where the cellulose fibres are first “ brushed 
straightened under a precision roller—then 
an accurately controlled length. 
e pulp is impregnated with neutral dyes (for the 
i-free) and the chemicals which render the cones 
d conditions and the attacks of termites and 


The pulp is then ready 

to be formed into “ raw 

cones or “felts,” the 

second stage of its pro- 

gress from crude paper 

mill board to sensitive 

speaker diaphragm: this* second stage will be th ul of the next 
announcement in this series. 


ssc int wien rs SS) GOODMANS INDUSTRIES LTD Axiom Works, Wembley, Middx. WEM. 1200 


[mportant 


@ Heceiver... 
4 


\\aravor! 


__ Hedifen 


re single units or con pl te 
r supply, land line amplifiers, Radio 


RKREDIFON LIMPPED, BROOMHITLL ROAD, v ANDSWORTH. S.W.18 


at Aeradio Limited 


& In ar Ewe . I Phone: VANdyke 7281 


» UNIVERSAL <2°%.. JP 
TEST SET oy Se —o SUREMENT 


BRITISH PHYSICAL LABORATORIES 


HOUSEBOAT WORKS : RADLETT ~: HERTS - Telephone: RADIlett 5674-5-6 


Type 712/44 


12” diameter 


FERRANTI 


flat-faced cathode-ray tubes 
for television 


EXCELLENT PICTURE QUALITY— 
THE IDEAL TUBE FOR THE HOME-CONSTRUCTED TELEVISION RECEIVER 


Type TR14 1 
14° diagonal 


rectangular tube 


freedom from ion burns F 
a 


FERRANTI LTD. MOSTON MANCHESTER 10; 36 KINGSWAY LONDON W.C.2 RAM 
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/ take no chances 
with television / 


1 ALWAYS 


recommenda 
andinstal , 


TV AERIALS 


The Famous FA22 for Example 


signed and constructed 
with 14 years 


t vision aerials 


practical ex 
ilways so very 
TELECRAH ee for yourselt 


There is a TELECRAFT AERIAL for every 
contingency—indoors or out. 


BETTER THAN ANY—CHEAPER THAN 
MOST. 


ibout TELE CRAFT 


THORNTON HEATH, SURREY 


SCOTTISH ENQUIRIES 
LOUIS GRACE, 28 Langside Piace 
Glasgow, $.! 

Langside 44633 


FEBRUARY 


ins have a the 

me and money-saving advantages 
OFF-STRAIGHT EASY GRIP HANDLE 
PERFECT CONTROL 
LOW CURRENT CONSUMPTION 
MODELS FOR EVERY PURPOSE FROM 
FINE INSTRUMENT TO HEAVY 
INDUSTRIAL SOLDERING 
QUICKER HEAT-UP 
MAINTAINS CORRECT HEAT 
LOCALISED HEAT 


Wolf -2:z SOLDERING IRONS 


e==45——=- YPE 22 
or specia prefe 


rt eatin 
geen aS 
a TYPE 72 


— 


For all who, | 


2 egards elements and bits ¢ 
e 
w Sol de s but th ——eeng «=TYPE 4) 


IE AALS LZ Slide 2&4 Wolf 
ELECTRIC SOLDERGUNS € SOLDERING IRONS 


WOLF ELECTRIC TOOLS LTD. 


PIONEER WORKS HANGER LANE, LONDON ws 
te * ae SO) onan am me . ‘ 


FEBRUARY, 19 Wiretess Worip 


FREE WITH EVERY CAPACITOR 


’ 4 


. 


+ Bf pecorino 


Y eer GRAND ED - R O e 


——— 


W.. every Hunt Capacitor comes 


the most satisfying free gift any user of 

capacitors can have—all the vast volume 

of knowledge and experience that Hunt’s 
have accumulated over many years of specialisation in nothing but capacitor design 
and manufacture. And, furthermore, behind every Hunt Capacitor are the resources 
of the large organisation housed in Hunt’s modern factories in England . . . design, 
research, inspection and production; each unit concentrating on its share of the 
responsibility of the whole; producing capacitors for every need and application 
guaranteed for performance, endurance and long life. 

Established 190! 

DRY ELECTROLYTICS @ MINIATURE & STANDARD 
PAPER DIELECTRICS @ MINIATURE METALLISED 
PAPERS @ MICA DIELECTRICS @ ETC. CAPACITORS 


THE TRADE MARK OF RELIABILITY 


A. H. HUNT (Capacitors) LTD. Wandsworth, London, S.W.18, BATtersea 3131. Estd. 1901 


3s ps A » 
at PAN ZS : =e INSTRUMENTS 
—_ 


= 
Moving Coil Portable 


8’ Scale Pyrometer 
Type MBOL | iiyhgeot :, 


her couples ar 
upplied with 4 ft 
ompensating ‘eads 


@ Write for Catalogue giving ful! details of the complete SIFAM rang: 
SIFAM ELECTRICAL INSTRUMENT CO. LTD., Leigh Court, ‘on Telephone : Torquay 4547/8 


ZARROADCASTER Gang 
Wf SAPPHIRE GRAMOPHONE HES SIE: 


Liwyps tot lhonthed 


_ without teplacementl 


use with LGHrrwe GHT for use with 
tar iad ae rystal pick-up miniature pick-up 
nes 


AS USED FOR BROADCASTING 


OBTAINABLE FROM ALL MUSIC & RADIO DEALERS 


BROADCASTER RADIO SUPPLIES LTD., 112-114-116 Old Street, London, E.C.1 


FOR MAXIMUM EFFICIENCY 
AND EASE OF MAINTENANCE 


THE TYPE V.M.S. 


This equipment, designed and manufactured by 
Automatic Telephone and Electric Co, Ltd., is used to 
provide radio links where the use of lines is either 
impracticable or too costly. 

Operating on a frequency range of 156-200 Mc's the 
equipment will give C.C.I.F. transmission standards on 
up to 36 simultaneous speech channels. By the use 
of relay stations links may be operated over distances 
of several hundreds of miles. Each panel comprises 
a number of sub-units, which are readily replaceable 


AUTOMATIC TELEPHONE & 


MULTI-CHANNEL 


V.H.F. RADIO SYSTEM 


for maintenance purposes, no unsoldering being 
necessary All equipment is robust and equally 
suitable for use in tropical or very cold climates. 
This is only one of the many types of equipment 
manufactured by Automatic Telephone & Electric 
Co. Ltd. for radio telephone links. Write to us for 
details of equipment for your special needs. Our 
engineers conduct field surveys throughout the world to 
ascertain the most suitable equipment for particular 


purposes. 


ELECTRIC CO. LTD. 


(Radio and Transmission Division) 
STROWGER HOUSE ARUNDEL STREET LONDON 


Telephone: TEMple Bar 9262 


Cablegrams: Strowgerex 
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llere is your area 
: = 


and here is your 


al — 
Aeradoor Designed 
rting-board mounting 


Sensational New 3-Colour Screen for - ‘with ‘one ‘telescopic "and one 


be ad'usted to any 
»mplece with 5 yards of 

coaxia ead-in PRICE 32 

T/V on MONEY BACK GUARANTEE so hg gained 
ae feeder PRICE 72 

= — a Also MODEL 66, which has two 

flexible arms omplete PRICE 259 
MODEL 466A, with 5 yards twin 


fede ~ price 39 _ Fm 


MODEL 74 Has three fully flexible 
elements High pickup properties 
Trouble-free performance Centre 
element has a spring tensioning device 

All Channels 


PRICE 136 


Three 


ons 
Coaxial lead-in extra PRICE 326 


MODEL $7 gie dipole for chimney 
stack ting Complete with chim 


ey bracket t t t ready 
fo . or tlent perf 


orr e 
PRICE 626 
MODEL 58 A dipole designed for 
wall me tng ranked stand-off mast 


Modei 57 PRICE 526 


t The Cole — 
v se ve -olor SBA with straight stand-off arm, 47 


separate colours—blue, + 
y blended in descending T 
' 


su bDiue skies, 


Once fitted 
then YOUR 

ver OURS MODEL SS. An H-aerial with dipole 
sion which you and reflector. Forward gain 3.8 d8 


ne Have vour Color i nt ratio 11.0 dB. Acceptance 


hannels. Complete 
New Year Television n. dural mast, orackets 
PRICE £71990. Various 


node! ava:lab.e 


$io >creen 


together with 


id of 7 days you 
your money 

MODEL 63A. For fringe and diffic 

reception areas 

element ae 

Front beck 

angle 90 deg. A 

with 10ft. «x 2in Nast e 

ashings PRICE £1350 

W th t ras £1420. Various 


je! avaliabe 


A NEW INDOOR AERIAL 
MODEL 7! A directiona 
ble ded dipole with tour 
y flexible elements Easily 
t 3 att or spper 
characteristics. Forward 
t reception at considerable 
transm:tters 
for erection to any channe 


stamps for FREE Illustrated Catalogue 


AERIALITE LTD., Stalybridge, Ches. 


WIRELESS Worip 


lace vo he function of 4 


“FLEXILANT” MOUNTING 


For the protection from shock of 

the most delicate of instruments 
and of panels which are subject to vibration, this range of 
“Flexilant” light mountings ts at your service. Have you any 
problems where we could help ? 


oundations 
Wireless ADVANCED 
THEORY OF 


Two valuable WAVEGUIDES 


Radio books | °*””™ 


introduction to tl 


FOUNDATIONS OF Gia book “ Advanced a 
WIRELESS tt Edition Theor i Wankeutdes™ i ADVANCED THEORY 

B.S omplete treatise on this highly OF WAVEGUIDES 
specialised subject By L. Lewin. Set it variou 


\ 


assoc ATeECc 
4 
JILIFFE 


TECHNICAL BOOKS 
| 


us and 


12s. 6d. net 4? 


13 MODULATION PATTERNS 
PHILIPS 


Standard Television 
Signal Generator 


PHILIPS ELECTRICAL LTD. 


CENTURY HOUSE, SHAFTESBUR ¥ AVENUE, LONDON, 


Wrretess Worip 


Twin-channel 
airfield racks 


ind Ground Radio Links 


Remote control operation over tele phone lines 


is available for distances up to 15 miles. 
A two-channel system is illustrated but additional 


channels may be added as re quired 


All Pye VHF. equipment is fully tropicalised and 


normally operates in the band 60-184 Me/s 


Pye V.H.F. equipment is officially approved 


PIE 
Telecommunications | 


CAMBRIDGE - ENGLAND 


Jiries toi— 
CAMBRIDGE ENGLAND 


EXPORT DEPARTMENT <« PYE LIMITED 


WirreLess 


‘“DEMOBBED 
VALVES” 
MANUAL 


29 


Post Free 
yours is a 
(RARE) valve 
problem 
BULLS 
are the people 
most likely 


, 


to soive it 


jE|x|P|ol R|T| 


tt parts of the 
and beye nd—safely 


‘ ily 


St 
{ or. of 
NEW ‘COLOURED 
FILTERS i a 
SION — 


“ACTIVETTE Ma 
Rad 
Thirirsen mT 156; 
& 


a 


Q-MAX CHASSIS PUNCH 


AMERICAN TYPE ELECTRIC SPRAYERS 6 sh made 4 
and Sora ea ess eeded. Easier t 
and twice Mode “Ous ‘ 


“TAYLOR New aes EASY TERMS 


——S ALL-IN gee oye A and ests everyt 
27 


SERVICE SHEETS y 
ren & e 106 


ercty yg VESTERS AND RECTIFIER UNITS : Plugs str 
+ t < 


f available, enclose 


1952 MAILING LIST FREE. 


a BARGA' FFE 
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-towards perfection- 


DFr/4AL 


This is the famous Lowther DT 4 tuner 
especially modified for use with the Leak 
Point One TL 12 amplifier and control 


nit 


The perfect complement 
to your record repro- 


ducing equipment. 


Incorporating a Change- 
over Switch to conserve 
H.T. and L.T sumption when used with 
a Lowther Holme Moss, Sutton Coldfield, 


London or Wrotham VHF pre-set tuner. 


Leaflet with full details please write :— 


THE LOWTHER MANUFAC TURING (0. 


ratory Productio U 
ywther House, St. Mark's Road, Bromley, 
Kent. RAV. 522 


FOR GREATEST 
AT 
THE HIGHER FREQUENCIES 


EFFICIENCY 


SILVERED CERAMIC 


PRECISION 

CAPACITORS 
TELEVISION, F.M AND 
FF. APPLICATIONS 


I 
H 


Ice replace 


SPHERE RADIO LIMITED. 


HEATH LANE, WEST BROMWICH. 


WIRELESS WORLD 


kers of the new Main Gas Cooker SNU Spire Speed Nutsare used 

. n blind assembly on—back 
lining protection plate, outer 
, casing, side 
ind material costs on fixings by 


using 33 Spire Speed Nuts on every cooker. plinth base and facia 


Spire ts the name. Speed ts the reason. Spire SNO Expansion type Spire 
Speed Nuts control hob 


Speed Nuts make faster, easier fastenings adjusting screws 


and that means saving. But not saving at 


SRV Spire Speed spring 
the expense of performance. These self- latches and Ball Studs secure 
door in closed position. Just 


locking fasteners are functionally better a pull and it opens 


the old methods they replace. Each 
SCA Spire Speed clips secure 


thermostat control knob and 
six gas tap knobs to their 


spindles 


fastener saves 50/75°, on weight of material 


used 


yit 


WZ SPEED NUTS fastest things in fastenings 


Enquiries t 
SIMMONDS AEROCESSORIES LTD Byron House, 7-8-9 St. James's Street, London, 8.W.1 
Head Office and Works: Treforest, Glamorgan Also Birmingham, Stockholm & Melbourne 


. 


cCrcais 


Wirt 


Wor 


The Murphy TPGII 


is not our only line! 


f 
LIVINGSTON 


DAKTMOl PAl 


Spectaltists 


VOU are probably more 
clever than you know 


1 can prove this 


eve 
wr 


~ 


BENNETT | 
COLLEGE | 


LIVINGSTON 


HOG 


LABORATORIES 


Khe 
K till LONDON N19 

ey 
I[nstruments 


in for 


| Witt TEACH YoU 

HELP YCU, UNDERSTAND 
you. YOU WILL LEARN 
AND BE FOREVER GRATE 
FUL 


In which of these 
lies your future ? 


Aviation Wireless 
Beok-keeping 

Civil Service 

All Commercial Subjects 
Draugh tsmanship. 
Electrical Engineering 
Gen. Cert. of Education 
Languages 

Mechanical Engineering 
Mathematics 

Radio Service Engineering 
Secretarial Exams 
Telecom munications 
Television 

Works Management 

and many others 


ase accept this FREE 


\ . 


and 
laboratories and 
workshops of almost every Radio, Television 


N the test 


development 


rooms, research 


and Radar Manufacturer in the country, you 
find and renovated 
electronic instruments supplied by us. 

The 


has so far always exceeded our capacity, so 


will hundreds of new 


demand for this side of our work 


we have not hitherto advertised it. Now, we 
have at last obtained extensive new premises 
Tube Station. When 
alterations are completed, we shall be able to 


near Archway 
welcome old and new friends to a unique 
establishment, with comprehensive laboratory 
tacilities and large stocks of new and 
renovated instruments of all good makes. 


OUR POLICY: Technical accuracy is vital! 


Advice must be impartial! 
th ” C 


ommuntcattons Industry 


r AC. power you require 


D-C:/A-C- CONVERTER 


;ramophone from £8 


16 0 

® Radio-grams and 
Autochange Radio-grams 
{inc. 3-speed motors) 

® Radios 


® Televisions, etc., 
from £11 16 6 


he manufacturers:- 
FELTHAM, MIDDX 

4242 

Tel.: GULliver 5165 


Ltham 


nearest E.MJ. Orgamsation Depot 


Wiretess Worip 
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PURPOSEFUL 


i HE great development in the art of direct 
recording has resulted in the use of disks for a 
steadily increasing variety of purposes. 


applications call for a disk 
possessing a quality not de- 
manded by other applications. 
For example, in the recording 
of disks as “masters” for 
processing gramophone records 
the disk must not only be 
beyond reproach in perform- 
ance but in appearance. 
On the other hand, there are 
many 


also 


occasions, such as audi- 
when 
this high standard is not re- 
when the extra 
disks is not 


tions, rehearsals etc., 


quired, and 
cost of the finest 
justified 


In order to fulfil every possible 
recording requirement in the 
most economical way we have 
that amy user can 
select disks of a quality most 
suited to the particular record- 
ing needs. To this end we have 


arranged 


ECONOMY 


of 


DISK 


Some 


THE NEW 
CLASSIFICATION 


e 
WHITE LABEL (* Master '’) 


For processing where a perfect blank 
required. Since 
be processed, an casily removable labe! ts 
affixed tc the reverse side 


GREEN LABEL 


A disk of excellent quality t 

for use by Broadcasting Stations 

Studios and Commercial Recording Stud 

where both sides of the disk are required 
r direct playback 


YELLOW LABEL 
4 disk of excellent quality, re 
wo use by Broadcasting Stati 
Studios and Commercial Record 
where one side of the disk is requ 
direct playback The second side 
may not, be slightly inferior in appearance 
but is capable of being fully recorded tor 
rehearsal or audition 


BLUE LABEL 


A high quality double-sided disk which may 
have one or both sides only slightly interior 
te those of the Green and Yellow Label 
disks Recommended for use speech 
training. speech therapy and for cchearsals 


one side of a disk car 


7) qj 
Vo 5X? 


SELECTION 


adopted a new and exacting system of classifica- 
tion by which our disk production is divided 
into four selected groups. Each group has been 


carefully chosen to cover effec~ 
tively the class of recording for 
which we consider the disk 
most suitable. 


Since the same high quality 
M.S.S. lacquer is used for 
coating the disks in all four 
groups, the user is assured ot 
the finest possible performance 
within the price class. 


It is opportune to mention here 
that very large numbers have 
been selected every year from 
M.S.S. standard disks for pro- 
cessing by some of the most 
critical users throughout the 
world. 


M.S.S. disks will in future be 
available with the labels as 
shown which indicate their 
recommended uses. 


Fullest technical details available on request. 


M.S.S. RECORDING CO. LTD. : POYLE CLOSE - COLNBROOK - BUCKS - Telephone: Coinbrook 284. 
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EXCEPTIONAL OFFER 4 
(EXPORT ONLY) 


UNUSED U.S.A. RADAR EQUIPMENT 


TYPE S.Q 
TYPE S.G.A 
TYPE S.G.! 


A.M. RADAR EQUIPMENT 
TYPE H2s 


INSTALLATION AND MAINTENANCE SERVICE AVAILABLE 


SALWAY WORGAN & CO. LTD. 
cass Sees: POOLE DORSET 


;—-M.R.SUPPLIES Ltd— 


to-da y there PRACTIONAL MP MOTORS ry SME. SND ¢, Atm 


P Motor whict 


‘ 
47 6 
{ 
MAINS GEARED MOTORS 


is no better 


A £4176 OOVER SHADED POLE INDUCTION 
MOTORS f with 4 


MINIATURE MOTORS v.A 
/ | yl] f/ Tt CAMBRIDGE THERMO.c( 
Cle Jt 6 
TUBULAR HEATERS 
‘ each) Als PANEL HEATERS, 


DAMP.PROOF PLUGS AND SOCKETS. « 


than VOLTAGE CHANGING TRANSFORMERS 


£410 


£8176 
SANGAMO TIME SWITCHES 
' 4 


AMBASSADOR | |epsevmsae 2 


THERMOSTATS 
. i 


45 
HIGH DUTY RECTIFIER UNITS (8.74 


AMBASSADOR RADIO & TELEVISION a Ne ; 


M.R. SUPPLIES Ltd., 68 New Oxtord Street, London, W.C.1 


ee elephone - MUSeum 2958 
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THE 


POWER 
AMPLIFIER 


—less distortion, 
greater efficiency 


The ‘quality of a power amplifier is 
directly related to its linearity (without 
feedback) together with its freedom from 
phase shift. The power amplifier of the 
QUAD. utilises screens dynamically 
controlled from the anodes in order to 
obtain the lowest possible distortion 
within the valves themselves, together 
with improved efficiency. The following 
advantages are obtained in the complete 
design. 


a) In view of the low inherent distortion 

—0.4 times that of normal triode oper- 

lows that overall feedback 

than would normally 

ye required for any particular distortion 

in the audio range. This leads 

1e acceptance of some 10db greater 

i] level outside the feedback range 

than any other amplifier of comparable 

rating, a factor of significance in practical! 

ipplications. Further, there is virtually 

plete freedom from ‘embarrassment 
with reactive loads, long leads, etc. 


The power conversion is 35% more 
efficient than any other quality amplifier 
commercially available—a factor reflec 
ted in the size and compaciness of design 


COUSTICAL 


HMUNTINGOON +> HUNTS - TEL: BBt 


The Q.U.A.D. 
Amplifier... . 
for the closest approach 


to the original sound. 


£35. 
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CAPACITANCE 


Our Silvered Mica Capacitors are mass produced 
to precision standards. Electrical characteristics 
which have previously been specified for labora 
tory standards are now a feature of a component 
vhich we produce by the million 


Reliability is the key word of our inspection 
methods which are based on statistical control 
in addition to the comprehensive application of 
modern electronic instruments. Quality con 
trol] of this nature can only be performed by 
a specialist manufacturer who has carefully 
ollected and analysed the production results of 
many millions of units over a period of year: 


Nig <7 
ST 
BER SBSESBSHEEBRBHREHBRBHBEBAaS 


BAKERs 


4 a 


mm RAD] O cum 


PIONEERS OF MOVING COIL SPEAKERS SINCE 1925 
NEW “HIGH FLUX” 1952 MODELS 


HIGH FIDELITY 
SPEAKERS 


The World Famous 
12° Triple Cone 


GRAM MOTORS PICK-UPS 
fo micaocaoove a STANDARD ascoaos 


MARCONI! 
ene ase 


GOLDRING 
ghee 1.15.10 


‘ om recor 
plete with two sapphires 
OECTA Twin head turnover 


CONNOISSEUR ‘andaré 
or @e Ww two heads 


12 Single Cone 
Model 


18 ‘* Duplex” 


Write for strated list 
and technical details of 
SPEAKERS, TUNERS 
AMPLIFIERS & RECORD PLAYERS 


BAKERS ‘SELHURST’ RADIO 


Bes 


ettle ename £10 


Kitt Lite inch leh a 
ri doses - sivi)] gq Quitable House, Dingwall Road, Croydon 


Telephone CROydon 227! 2 a 


on Asquesc 


Wiretess Wort 


from l0to3ip nos 


Within the small compass of 14}" 
123” 72’, this £enerator Provides 
facilities as are normally 
only 


4 


available fie 
in struments of much abe - 
reater size and Weight—and with ‘ gh 'F 
, Suggests some- . AH Ld —_ al % 

far more costly. Outstand.- 
ing features include:-Frequency 
i’, @ Max. 
attenuation error at 300 Me's. 

2db. @ Modulation 30°, 
sine wave at 1,000 es. i 
Negligible Stray field © 


Weight 3 Alb. 
Fullest det, 
le aflet S6 


an accuracy which 
thing 


gs 


calibration 


ails contained in 
W sent On request 


V.HLF. SIGNAL GENERATOR 


D 
ADVANCE COMPONENTS LIMITE 


‘ E17. Phone 
SHERNHALL ST, WALTHAMSTOW 
BACK RO, 


Larkswood 4366 
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The Picture 
can ONL 

be as $00 

as the 


inves Telerect's 


specially for Fringe Areas 
Antenna Works, St. Paul's 
CHELTENHAM Telephone Cheltenham 55960 


MULTIMUS” 


be sure with 


HOME STUDY 


backs radio experience with 
sound technical knowledge 


From MINIATURE TRIMMERS to 
scutetiel tosnrnasion iyy oncnen of HIGH VOLTAGE 


vec ot only to amateurs but to men 
meaty ty eS ee ent BD TRANSMITTER CAPACITORS 
examinations it +s invaluable, also, to 
6 hem elves tor ajobin this field. Courses of Here are shown just two examples from the 
ve gradioa ecessary, television, include the following comprehensive * Cyidon'’ range. For pre- 
Complete Radic Engineering Radio Service Engineers Radio proce mpeg te nian hog © br mall 
Service and Sales Advanced Short-Wave Radio Elementary and users of electronic equipment 
Blectronics, Radar and Radio . Television Technology 


‘ . fio Examinations No. 26. A new Mica 
British Institution of Radio Engineers . P.M.G. Certificates for Compression Trimmer No. 185. 
Wireless Operators City and Guilds Telecommunications Air Di-electric 
Wireless Operators and Wireless Mechanics, R.A.F , reult 

students ending " > @ above Examinations should enrol NOW 


for preparatory 


Jsing a specially ¢ rs ed s dy mime, s dents study at their own 
pace heir spare t ; th time for revision. sit with ful 
of success tude hed ur successful) 


onfidence 


Mad te fees include ALL books required 
GENEROUS DISCOUNT TO H.M. FORCES ® pP ior 280 v. DO. 


Write today tor o FREE RADIO booklet which tully describes _ - 
he above ‘( he fa es ‘or the complete study of Radio o Enquiries invited from Equipment 

T mt ae Th Adv ry D tr it 
and or Televis . sory Vepartmenc will also give Manufacturers and Wholesale Trade only. 
ree and mpart on ¢t 4 and the means of instruction 


of the complete “* Cyidon “’ range and ‘ist of Agents 


Internationale em end Orerees vate from oe manetactrrs 
CORRESPONDENCE SCHOOLS SYDNEY 5. BIRD & SONS. LTD 


AMBER : RIERIS OAD NF “A x 


Dept. 123A, international Buildings, Kingsway, Londen, W.C2 A int 


; ay lentorian 


LOUDSPEAKER 
CHASSIS 


The reasons for the unique quality of reproduction given by 

W.B. chassis are two — firstly, because the actual designers 

of the first great W.B. moving coil speaker over 25 years ago 

are still personally engaged in improving “ Stentorians ” 

Secondly, because all operative parts — ‘‘ Alcomax " magnet, 

graduated multi-fibre cone, speech coil assembly, transformer 

are designed and made in the one organisation, under the same 
knowledgeable supervision 


© A speaker for every need 


PRICES 
Speech 
Gap Total coil Po em 
length Fiux Impedance ~ wwe f With Without 
Bhan (Watts Trans Trans 
s) 
éaa qs 4 


w 


18 
19 


ro women uw wv 
uw 


vw ww ww ww we 


Von Vw wr 
oo wooeoeoeoen & 


i except those morked with on asterisk which 
sre of Drawn Steel 


eThe ultimate in fine reproduction 


 —Mentorian CoMcEN™™* 


12° model: series gap magnet Alcomax 12" Chassis with Crossover 
3. Total magnetic flux 220,000 lines. Network £17.17.0; 10° Chassis 


with condenser £6.15.0; Cabinet 
Frequency coverage 30-17,000c.p.s. Power prices and leaflets on application 


handling capacity !5 watts. Chassis Matching transformers available 
material Mazak 3. Crossover network. at extra cost. 


WHtTELEV’ €tLSEcrrRicat 


RADIO co. tTo 
MANSFIELD NOT S 


T 


Murex 


ZIRCONIUM _ 


as applied to 
THERMIONIC 
VALVE 
MANUFACTURE 


MUREX LTD. (Powder Metallurgy Division) 
LONDON SALE FFICE CENTRAL HOUSE 


FEBRUARY, 


mK 


a Zirconium sheet is 


available for use as a getter 


now 
in thermionic valves. It is 
particularly suitable for this 
purpose since it has con- 
tinuous gettering properties 


from 600°C. 


RAINHAM . ESSEX . Rainham 240 
UPPER WOBURN PL. W.C.1 . Eus 8265 


SENSITIVE PANEL 
MOUNTING METERS 


10uA 
to 


50A 


roammeters 


M.R 
W.C.1 


are stocked by 


Ltd at New Oxford Street, 


All sizes available with MIRROR SCALE 
ist Grade Accuracy. 


BRITISH PHYSICAL) LABORATORIES 
HOUSEBOAT WORKS: |RADLETT - HERTS 
Telephone QADLETT 5674-5-6 


GRAMOPHONE UNITS FOR TOP PLATE AVAILABLE 


Send details of your requirements to 


N. MIERS 


& CO. LTD. 


11S Gower Street, London, W.C.! 


Phone : EUSton 7515 Grams : Miersco Westcen 


Wrrecess Worip 


Valve book of the year! 


VALVE 
MANUAL 


OVER 250 PAGES 


of Osram, Valve information 


CHARACTERISTICS OF RECEIVING VALVES 
ELECTRONIC DEVICES -. CATHODE RAY TUBES 
PHOTO CELLS - GERMANIUM CRYSTALS 


COMPARATIVE AND REPLACEMENT TABLES 


Plus 9d. for postage 
and packing 
COMPREHENSIVE REFERENCE to G.E.C. television, 
radio and communication equipment with valve combinations. Apply to your 
radio retailer 


TYPICAL VALVE CIRCUITS 
for your copy. 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY LONDON, W.C.2. 


FERROXCUBE 


Fenn 


_FOR TELEVISION | 


argely ‘du aes x 
f Mull Ferrox 
nt main ¢ 


LINE ouTeur TRANSFORMER CORES 


ar isi 
VET. supplies, t 


DEFLEC TION coiL vanes 


to § mplity a 1 
i either in the form 
t . sen llate { yok 
LINEARITY AND PICTURE te CONTROLS © 
Mu 1 kerroxcut 


supplies 
rcles, Or as Caste 


PLEASE 


y MULLARD LIMITED 


‘ A 


CENTURY 


f 
c—_—_—_—_- us = | 
t 


MAGNETIC TAPE 


RECORDING EQUIPMENT 
Srocinettes Model 5 Tape Desk 


Price £41 (fitted with 5 RP. heads 
or with 6 RP heads £42 


BRADMATIC LIMITED 


STATION RD N BIRMINGHAT 
EAST eee a 


Phone 


OTHER APPLICATIONS 
in additions : nt 


WRITE FOR FULL DETAILS 


Mullard rerroxcuse 


HOUSE SHAFTESBURY AVENUE 


All these 
high-quality 
features... 
yet it retails at 
only £5'17'6! 


@ Non hygroscop: 
diaphragm 


LONDON w.cr 


7A 


@ Former-iess speech-coil 
@ Good transient 


@ Smooth response curve 


response 


@ High amplifier gain without 
feed-back 


@ Stable operation 
2 Great sensit 
@ Higho 


The | gh flux nickel al 
magnet and dia 
phragm assembly is housed 
) spring suspended d 
case. Microphone ir 


vity 
stput voltage 
T > 

ypeM.C.R. Moving Coil put 


GRAMPIAN types of stands 
MICROPHONE ° 


. "ar f Jetails without delay from 


transformersandthree 
folding 
table top and heavy-base 
this microphone 


also available 


GRAM(P)I(A)N REPRODUCERS LTD 


9, HANWORTH TRADING ESTATE, FELTHAM, MIDDX 


Wirecess Wor 


N F WpNDsoR TESTGEAR 


SIGNAL 


L/ST PRICE £22+10 


i> 


A newly designed A.C. mains 
operated R.F. Signa) Generator of 
improved performance and reli- 
ability. Wide range and accuracy 
make it an idea! instrument for 
modern Radio and Television work. 


RANGES * MODULATION 
100-320 Ke s 3.2-10 Mc s. Interna! modulation, of good waveform 
320-1000 Ke s. 10-30 Mc s. is provided at 400 c.p.s. modulating 
1000-3200 Kc s 30-80 Mc s. to a depth of approx. 30 per cent. 
ACCURACY * OUTPUT. 
tae es a eee Modulated or unmoduiated R.F. output 
per cent 


up to 100 millivolts. Terminating unit 
SCREENING provides two output levels and incor- 
All unwanted R.F. leakage is eliminated by porates an artificia) aerial. 
scientifically designed double screening 


A comprehensive mutual conductance valve 
tester, suitable for most types of British, American 
and Continental receiving valves. Supplied with 
valve chart giving data for testing nearly 3,000 
different valves For use on A.C. mains only 


v 
TESTING FACILITIES 
* MUTUAL CONDUCTANCE. Two ranges) 9“ ** 
0-3 mA V and 0-15 mA V 


* CATHODE LEAKAGE. Tests for Heater * ELEMENT SHORTS. Short circuits 
Cathode insulation up to 10 megohms, with 


between electrodes are clearly indicated. 
heater at operating temperature. 


* EMISSION. Rectifiers and Diodes may be *x GAS TEST. 


Press - button test shows 
tested for emission 


abnormal positive or negative grid current. 


Please write for further details and information on other WINDSOR and TAYLOR products 


TAYLOR ELECTRICAL INSTRUMENTS LTD 


419-424 MONTROSE AVENUE, SLOUGH, BUCKS Phone: SLOUGH 21381 
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SELECTIVE | bianca MEASURING SET 


n their development of Measuring Instruments 


selective, gair 

ysed with ar 
active and 
be measured 

ov.ded f se asa high in 


sector Amolifier 


} 


Frequency Coverage : 
ranges 
Range of Measurements : 


9S Ab 


Accuracy 
impedance range 
balanced or unDalar 
Det.-Amp Sensitivity : |0-!2 ,V 
Power Supplies 00-150-200-250v. 50 cs 


h and Development 


and G.P.O 


BRITISH COMMUNICATIONS CORPORATION LIMITED 


4 


31 GORDON AVENUE, STANMORE, MIDDX. CRIMSO'KE 2266 ore 


HANNEY OF BATH 


EDDYSTONE 
WILLIAMSON AMPLIFIE 
el 


0 


TO RADIO 76; 
AND T/V 


DEVELOPMENT ge ee : pe ieagree 


13.13 7 “rd MW ‘ ‘ Ww 
ENGINEERS Let M i218 £18'4 10. Mazde CRM 123 20 10 4 


This midget pre-set variable resistor with GRAM-MOTORS 


new double-slider gives greater stability and ACOS GP 
SPEAKERS 
>A 
makes accurate adjustment easier. Designed 
mounting: available —__ 
6 
ohms - 
t474 
SUNDRIES 


ELECTRIC LTD L. F. HANNEY 
77 LOWER BRISTOL ROAD, BATH 


Tel. 3811 


WIRELESS Worip 


[he specially designed resistance capacity circuit of the 


Ediswan Low Frequency Oscillator type R666 ensures constant output 
and good waveform even with frequencies as low as 1°4 c.p.s 
For testing, calibration, amplifier set-up and in all cases where a dependable 
low frequency standard is required this instrument is ideal. 
Supplied in unit form for standard rack mounting. Special stands 
for bench use (as illustrated) are available 


PRICE 


Stands (Per Set 62.1.0 


EDISWAN 


THE EDISON SWAN ELECTRIC CO., LTD., 155 Charing Cross Road, London, W.C.2 


Oscillator 


Member of the A.E JI. Gri up of Compar 


ORCHESTRAL MUSIC BUILD UPA 
JOHN'S WEDDING SOUND 
VARIETY LIBRARY 


MARY'S 21; PARTY FOR PLAY-BACK 
WHENEVER YOU WISH 


The Soundmirror is an amazing instrument on which you produce your own recorded 
entertainment Favourite music or radio items, important events in your family s 
history—all these can be built up into a library for play-back whenever you wish- 
treasured sound memories, and unique entertainment for the future 
ations jaly use the professions teaching and fc 
gious and political activities 
Write for terature o a demonstrat by 
appointment the manutacturers 


Now available in England-—the book 
‘Magnetic Recording ’’ by Dr. S. |. Begun 


Price 25 9d extro 


THERMIONIC PRODUCTS LTD. 


(DIV. SM WW), HYTHE, SOUTHAMPTON, Hythe 2265. London Showrooms : MORRIS HOUSE, JERMYN ST., S.W.! 


WHI 642) 


sales and Service Centres : Manchester, Birmingham, Brist Leeds, Newcastle, Glasgow, etc 


ARTHURS HAVE IT! Vf a 
LARGE STOCKS OF NEW VALVES e/ asteradio 
TEST METERS IN STOCK Vv i B R A T @] p A ™ K : 


Avo TAYLOR” TEST METERS AND SIGNAL 


GENERATORS k F — 
Leak Point One Amplifiers ARTH REE 


Leak Preamplifiers 


port hey rm r & Silent ad the Stars 


Chapman Tuning Units 
Crystal! and Moving Coil! Microphones 
Decca Replacement Heads and Pickups FOR 
Goodman's Axiom (80 Speakers 
Partridge Output Transformers 
RADIO 
Williamson Amplifiers raise RECEIVER 
9 
.o TRANS- 
LATEST VALVE MANUALS MITTERS 
MULLARD, OSRAM & BRIMAR No. 4.5 - each 
MAZDA 2. each. 


TELEVISION SETS, WIRE AND TAPE RECORDERS PuBLiC 
AODRESS 
ALWAYS IN STOCK 


SYSTEMS 
Goods offered subject to price alterations and being unsold 


Cossor Double Beam Oscilloscope 


AMPLIFIERS 


SCIENTIFIC 
APPARATUS 


EMERGENCY 
POWER 
SYSTEMS 
est 
vie 


props ARTHUR GRAY. LTD first 


OUR ONLY ADDRESS : Gray House, Masteradio Vibratorpacks convert low voltage 


150-152 Ch 


Mole & 8 


aring Cross Road, London, W.C.2 DC to H.T. with minimum loss of power. 
4 4% WRITE FOR LIST Please write for full details 
TELEGRAMS—* TEL! Y WESTCENT, LONDO MASTERADIO LTD. 

ABLE TE Y 6 FITZROY PLACE - LONDON N 


Wirecess Worip 


Efficient contact between high-speed aircraft depends 
on instantaneous radio communication. Aircraft radio 
equipment is used under arduous conditions both in 
peace and war and must be available instantly throughout 
the 24 hours of a day. 


lt is not surprising, therefore, that more and more 
C.E.C. Quartz Crystal Units are being used, for this is 
the most critical component and only the best is safe 


and good enough. 


Write for list QC 50/2 (R) 


SALFORD ELECTRICAL INSTRUMENTS LTD: SALFORD 3: LANCS 


A SUBSIDIAR 


FEBRUARY, 1952 


Three heads 
are better 
than one! 


£ 


g : Con onnoisseur. product 


ae 


Tel. : HALIFAX 69169. 
Manufactured by A.R. SUGDEN & CO. (ENGINEERS) LTD., Well Green Lane, Brighouse, Yorks. 


heres your__ 


really comprenensiv* Knobs / 
ef Engraved Cont = 


Adds the ‘finishing touch’ 


to your equipment 


SIGNAL GENERATOR TYPE 10. 100 Kce/s-100 Mc/s 
nined £7. - 10. 0 
h has @ sch oweran ing wece 


noduloted c @ Direct 
; © Stable i on ator 


le include the HOMELAB CHECKTEST 
d a range of accurately calibraced variable condensers 
" ipf., price 42/- each 
ect from the manufacturers Send for full 
ess below 


“HOMELAB INSTRUMENTS LTD., 
UNCLES, BLISS & CO. LrD. 68a, COBDEN ROAD, LONDON, E.!! 
3% Che Orchard Re Ge st Cr Teleph - LEY S65 

Telepr Nord 9 639 


WiIrELESS WorRLD 


from every 
point of view 


“Frequentite” is the most suitable insulating material for all high frequency 
applications. Seventeen years ago we introduced the first British-made 
low-loss ceramic, and consultation with us before finalising the design of 


new components is a wise precaution. 


STEATITE & PORCELAIN PRODUCTS LTD. 


Head Office: Stourport-on-Severn, Worcestershire. Telephone: Stourport II1. Telegrams: Steatain, Stourport 


FEBRUARY, 1957 


COPPER 


ENAMELLED TINNED 


2 ozs 4 ozs 


res in stock Stare needs 


INSTRUMENT WIRE 


(ex-stock) 


SHLK 
organi EUREKA 
4 o7s RESISTANCE WIRES 
Prices per ounce 
16 
2 swe 
23 swg. Enam 16; 24 swg. D 
110 26 swg. Enam., 2)- 


44 & 46 sw. available 
LITZ WIRES also available 


Large stocks of B.A. SCREWS 
NUTS, WASHERS, SOLDERING 
TAGS & EYELETS ; Paxolin type 
TUBING ; Laminated Bakelite and 
Ebonite PANELS TUFNOL and 
EBONITE TUBES and ROD 
ERIE and DUBILIER RESISTORS 
GERMANIUM and SILICON 
DIODES 


A above postage extra 


RDERS ONLY PLEASE 


Send stamp for comprehensive lists 


Trade supplied 


POST RADIO SUPPLIES 
33, BOURNE GARDENS, LONDON, E.4. 


ede DORLEC 
CABINETS 


We AVE 
now able 


lo accyt 


ORDERS 

» swcall 
ov large 
guanlilies C 
any specified 


about this unique Cabinet 
system, write for details to :- 


TECHNICAL SALES OFFICE, 
)8, BROMPTON RO., LONDON, $.w.5 


MANUFACTURERS 


HALLAM SLEIGH © CHESTON ET? 
WIDREY WORKS GrnmeNcHAM «4 


New Wharfedale Microgroove 
Equalizer and L.S. tone control unit 


Inserted in a Loudspeaker circuit this new tone control 
init gives a falling characteristic of about 3 D.B per 
wtave at 500 CPUS upwards The unit, a tapped 
inductance with a six-position switch, is ideal for 
matching Microgroove recording characteristics or for 
use as a scratch filter on worn records It is 

nmended for speakers of 2-16 ohms impedance 

'watt 


e Equalizer and L.S. Tone Price 


Dimensions 


a. 


WHARFEDALE WIRELESS WORKS 
BRADFORD ROAD IDLE BRADFORD YORKS 
IDL? 


Wiretess Wort 


TEST POINTS 
33% 50% 


Heat processed resis- 
tance element bonded 
to phenolic resin 
laminate 


@ 
oO 


Unique contact brush 
assuring definite, 
noiseless contact and 
minimum operational 
wear. Spindle fitted 
with pressure gland, 
unitcompletely sealed 
and fully tropical. 


® 
Oo 


Extended terminal 
wires safeguard against 
thermal interference 
with the seals. 


} 


' llinsize weight 
21S.W.G.x 2” LONG Small insizeand welg 


TINNED COPPER WIR made in Linear, Log 
and Inverse Log laws. 


Available in non-tropi- 
, cal form for normal 
j conditions 
i Full details of these 
| y, and other outstanding 
ANGLE OF ROTATION 260" resistors avatlable on 


application 


nN 
Oo 


Ww 
U 
Zz 
< 
- 
Ww 
w 
Lu 
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4 
< 
Oo 
ra 
ve 
Oo 
Ww 
0 
< 
- 
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UO 
oc 
us 
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0 10 20 50% ROTATION 70 80 
260° 234 208 182 .156 130 104 78 52 


JUBILIER 


RESISTORS 


DUBILIER CONDENSER CO. (1925) LTD.. DUCON WORKS, VICTORIA ROAD, NORTH ACTON, W.3. 
Telephone : Acorn 2241 (5 lines) Telegrams : Hivoltcon, Westphone, London 
* Cables ; Hivoltcon, London, Marconi International Code. 


ISSUED BY 


REPRODUCERS AND AMPLIFIERS LIMITED 
WOLVERHAMPTON 


u rhampton 41 { | 


ENGLAND 


_ To avoid 
radio ailments POWER SUPPLY UNITS 


MODEL !01-C 


‘ CONSTANT VOLTAGE - 


Output: 250400v. 0.250mA max. 
Stability : Better than 0.1! 

Output Impedance: Less than | ohm. 
Output Ripple: Less than 2mV. R.M.S 
Mains Supply : 200/250v. 45-60c s 
Regulation down to zero load 


DETAILS ON REQUEST. 
ind circuit diagrams 
Avoid inferior imita ‘ions! my genuine 


bor te pda A E ALL-POWER TRANSFORMERS LTD. 
OSMOR RADIO PRODUCTS LTD. 


(Dept. Ww 27) CHERTSEY ROAD, BYFLEET, SURREY. 
BRIDGE VIEW WORKS, BOROUGH HILL, CROYDON, SURREY 


Tel: Byfleer 32245 


Srandard WARTZ CRYSTALS 


TELEPHONE 


LIWE 


Wirecess Worip 


High 
stability 


quartz 
crystals 


for frequency measurement and control 


CUT from only the finest raw quartz, Standard high grade 
crystal units are obtainable to accuracies better than 50 
cycles in one megacycle. Artificially aged, gold plated and 
suspended in vacuo, these crystals greatly reduce drift 
under working conditions. They will maintain this high 
degree of accuracy under conditions of severe vibration and 
sharp changes in climatic conditions such as are encountered 


in mobile communication equipment. 


Standard Telephones and Cables Limited 


DIVISION North Woolwich, London, E.16 * ALBert Dock 1401 


W ies 


Ton «4. BEFORE 


T= «6O8 @ PRESSED 
—— r 


B.50 Series 
crophones 


URGENTLY 


— REQUIRED — 


THE FOLLOWING EQUIPMENT 
IN ANY CONDITION :— 


FREQUENCY METERS Type BC.22!, BC.221AK 
TS.174 69 AP. Also LR2 (Naval Version) 
and other ¢ 


ndustry tor our trained y General Rad 
r than we can supply | . 

: PI AMERICAN TEST SETS Ty 
main so for many years | 


| TS.34AP. TS.47AF 
We offer | T 
FULL TIME DAY COURSE 


, } > RECEIVERS Type APR 
| vear course in Principles and Practice of 
Radio and 


ypes 


and 1s 


5.36, TS.45 


APR4 
Pelevision AR88D spare parts, part 
Next Course commences 15th April | wien 


Write tor FREE BROCHURES 


giving 
details of the above 


ALSO :—IMPEDANCE OR UNIVERSAL 
ot our 3-vear course, BRIDGES, OSCILLOSCOPES, « Q@”"’ METERS, 
and of others 


VARIACS, OUTPUT METERS, ETC. 
E.M.1. INSTIT( 


hich ws par 


Please write, call or phone, giving price, 


EMI INSTITUTES MBER |r ELM, ELECTRIC, co. 


; antonio 175, UXBRIDGE RD., HANWELL, W.7 
(DEPT. 116A), 10 PEMBRIDGE VARE 


COLUMBIA EALing 0779 
LONDON, Wt TEL BAYSWATER 5131 2 ETc 


WIRELESS WORLD 


OA, ( Sa ment. . ; 


DUREX ABRASIVES LTD. wish to announce 
that as from June !4th, 1951, the name of the 
Company has been changed, and is now the 
MINNESOTA MINING & MANUFACTURING 
COMPANY LTD. identification will be as 
before, except that the words “ Scotch Boy 
will be used instead of ‘* Durex "’ as a prefix to 
the name of the material, e.g Scotch Boy 
Magnetic Recording Tape instead of *' Durex 
Magneric Recording Tape 


Existing high standards in the quality of the 
products will be maintained, the change is in 


‘SCOTCH E 


S 


*NOTHER 3M ) PRODUCT 


Manufactured by:— 


MINNESOTA MINING & MANUFACTURING COMPANY LTD 
167, STRAND - LONDON - W.C.2 - AND SLOUGH 


FEBRUARY, 1952 


LONDON 
HOLME MOSS, and 
SUTTON COLDFIELD 
We have complete 

stocks of all capacitors and Partridge or 
‘Viewmaster’’ & €.E."’ Vortexion Output and Mains 


Components a2 HIGH HOLBORN, LONDON, W.C.1 Transformers, Chokes, etc 


TEL: HOLBORN 6231 


MAGNETIC RECORDING MADE EASY | IN STOCK 


AMPLIFIERS 
EAK Point Or 


THE “ WILLIAMSON ” 
AMPLIFIER 
All components available includ 


Ag precision resistors and 


eee 


: copie ow a‘ 


PAU Pre-amplifie 


t 
ac 
T 
A 


ner Unit Plug-in coils from 350 metres 
OUSTICAL Quat Plain and ribbed 4 and 6. pin formers 
Tuner nit SPEAKERS 
ARMSTRONG CHASSIS BARKER (480 
EXP 73. 7 valves. } wave- bands BARKER {500 
EXP 125 3. 14 valves. 5 wave-bands C) GOODMAN “ Axiom 150 
CRYSTALS GOODMAN I5in 
Brookes and Q W.B. Concentric Duplex 
DENCO WHARFEDALE 
Chassis mounting cols 
LABGEAR 
Wide Band Couplers 
Transmitting Coils. a 
MICROPHONES 
ACOS Crystal 
GRAMPIAN Moving C« = 
RESLO Ribbon *0-MAX 6001 
ROTHERM DI04 ryse 
THE '‘LINCOLN’’ OSCILLATOR COIL TRIX Moving Co SRID-DIP 
VITAVOX Moving Co ‘ 


MOTORS 
CHANCERY Long playing attack OSCILLATOR 
COLLARO and Pick 
CONNOISSEUR Two-speed 
DECCA 2-speed Record Player s 1.5-300 Mels. by 
DECCA MUI4 }-speed Motor Built 
PLESSEY 3-speed 7in., 10in., I2in a ° 

Changer nains power pack 

“@Q@MAXK”" PRICE 9) gns. with 
B4 40 Transmitter one coil. (Extra coils 
Chassis Cutters, all sizes 36 each.) 


oeee esoeoo 


The frequency range 


BRANDENBERG 
E.H.T. GENERATOR 


Type B.G. 6900 


The NEW put :—250 co 350 voles H.7 
are titted with “BONNIE” 25 mA. 63 volts L.T 


396 Totally enclosed in a louvred aluminium case 
L A R G E R measuring 3° by 44° by 54” high 
Loudspeakers than ANY Ideal for new television receivers or as a replace- 


ment for E.H.T. transformers, etc. 


similarly priced extension loudspeakers! Price €53-15-0 


Obtainable from all Good Radio Dealers BRANDENBERG DESIGNS LTD. 


: . ’ 196. DAWES ROAD. S.W6 
Richard Allan Radio Ltd., ssucs vencnre 


, Phone FULHAM $34 


WIRELESS Wor.p 


with the 


‘CINTEL’ 
UNIVERSAL VALVE TESTER 


This instrument will produce a tamily 


of eleven Anode Current / Anode Voltage 
curves on a cathode-ray tube screen and 


is suitable for testing any receiving type 


valve. A. calibrated graticule enables 


direct comparison to be made with valve 


manufacturers’ published curves and the 


optimum operating conditions for a valve 


in any circuit are easily obtained. 


Full technical information is available on application to:— 


CINEMA-TELEVISION LIMITED 


A Company within the J. Arthur Rank Organisati 


WORSLEY BRIDGE ROAD - LONDON : §S E 26 


Telephone : HI Ther Green 4600 


SALES AND SERVICING AGENTS 
Robinson & Partners Ltd., H. Hawnt & Co., Ltd, Atkins, Robertson & Whiteford Ltd., 
Deansgate, Manchester, 3 $9, Moor St., Birmingham, 4 100, Torrisdale Street, Glasgow, S.2 


SSS ZZ!" IN mann 


F. Bridges 


Balanced measurements up to 100 M cs 


Unbalanced measurement up to 250 M cs 


D' RING t ist few years a number of techniques 
f ped for making mpedance 

wit ira ! or 2 t a 

\ HF. Bridge t ger a t t is still, however, 
tot sitic Capacities 

nt. Wayne Kerr 
capacities 

xtremely 

dge terminals and from 
hese V.H.F. bridges are 


‘ 


an audio frequency bridg 


Wayne J) 
| 
. \ “ Kerr 


Photo by courtesy Marconi's 
Wireless Telegraph Co. Ltd 


THE WAYNE KERR LABORATORIES LTD NEW MALDEN, SURREY 


"RD" HIGH FIDELITY 
EQUIPMENT 


° 


coocoocce 


+ uss 


(.. wierd /. 


aevo@eooceoeocoeso 


Qa 
i6 


ROGERS DEVELOPMENTS CO 
Rodevco ouse 116. Blackheath Ro 
$.£.10 


TiDeway 1723 


TRUVOX LTO 
Exhibit \ 


4 


1G 


SS TFLFGRAP 


tT 


The entire transmitting 


equipment for Holme Moss is 


supplied by MARCONI 


Stacked Dipole | ain Omni-Direction Aerial Array 


Aerial Feeder tem * 12 kV ind Transmitter: 45 kW Vision 
Transmitter m!: \ n Sound Combining Unit 
High Power and w | r t ‘ s kW Medium Power 


Vision Transmitter - 2kW M im Power Sound Transmitter 


54 Wire Wor FEBRUARY, 195? 


Wy Vw iy a\rwry a? TT Meee ee 
fF | RS | A (GAIN « Hereis Your Two-ValveTranslator 
*% 1948 We gave you wire recording utilising a gramophone motor 
*% 1949 We gave you talking books for the blind 
*% 1950 We gave you tape recording utilising a gramophone motor 
% 1952 We give you now for the FIRST TIME in MAGNETIC RECORDING 


A Tweo-Valve Translator 


By clever circuitry we have produced for y a 2-valve translator which supersedes 
costly amplifiers and saves you neediess expense This unique translator will 
magnetically record from any microphone or pick-up This unique translator 
will playback from any make of recorde t ll (without electrical connection 
to telephones) record 2-way conversations It will playback into business 
ntercom systems. it will playback intc nema or wireless relay systems 


The translator has both audio and a radio frequency outlet so that any radio 
receiver tunable to say 900 metres can boost the output to greater volume if 
fesired. This wonderful new TWO-VALVE TRANSLATOR CHASSIS costs 
only €12 10 - ready for use on 230 A.C. Other voltages to order 


The Diamond — Recorder R rd playback and erase heads for home assembly 
Bandeau Type 7.6 pair Record playback and erase. Kir 
t parts and inst ctions 

p saoreredig Type 30/-. Contains both record /playback and erase 
heads in one housing The heads can be changed about ac 
ording to tape direction (erase should preceed record head) 
saps are adjustable Cores are stacked mumetal half width 
for 2-way tracking Bobbir ”s ready wound H: or Lo impedance 


scillat oils 66. For gen erating 45Kc supersonic bias 
rrent and erase current nary and secondary windings 
oH » impedance heads 


K DISTRIBUTORS FOR JUDGE INDUSTRIES ceonte 
PARK RADIO OF MANOR DAR 783 ROMFORD ROAD, LONDON, E12 appointment only 


A BOOK FOR SOUND 


ENTHUSIASTS 
AND MUSIC LOVERS 
by G. A. BRIGGS * 


192 pe.. printed Fine Art paper, size 
8) x Si, bound full rexine. 102 figures 


made to measure 


BSERVER 


*Author of Two Practical Guides to Good 
Repre ductior 
= ' 
LOUDSPEAKERS Briggs he man who knows exactly the state of his 


time-——18 Wise 
A 


But one who uses a “ Record” Insulation Test 
S wisest. It is made to measure 
at CURA ELY, by those who were pioneers 


‘ : 38 16 field and who have kept ahead 
SOUND REPRODUCTION 


Sit et en ee rs REORD _nr 
peeasenene 8y— ; x ’ 
WI | > le \ ; THE RECORD ELECTRICAL CO LTD 
rarredale Wiss BROADHEATH - ALTRINCHAM - CHESHIRE 
WIRELESS WORKS Sine « Musloch ta aaa 


BRADFORD ROAD, IDLE, BRADFORD, YORKS ndon Office: 28 reet, London, S.W 
Telephone: IDLE 46/ »rarr est, London 


Cirscole "’ Altrinchom 
hone : Abbey 5/48 & 2783 


Cabies Cirscale London 


Wirecess Wort 


LGyl yl 


Leading Exporters of all types of Radio Receiving 
and Transmitting Tubes. Current Production and 
Ex-Government Surplus Special Purpose Tubes 
Over 500 types in large quantities, available 
Ex-Stock. Suppliers to Foreign Governments, 
Airlines, etc. 


OF THE TYPES CARRIED IN STOCK 


ML6 
MSP4 NROS 
MS PEN 
832A ATP4 NCI} 
1aK7GT 633 833A AUS(VUIII) NGTS 


HALL ELECTRIC LTD 


89, CHARLOTTE ST., LONDON W.1. 


lhe new 


APDE « 
Speaker »«: 


A BRITISH INVENTION 


THE AD SPEAKER DESIGN 
Mode! ( 
‘ ‘ 
& A NO MECHANI as 

AL B THE SYSTEM I an rm OM F UN DA aE RES ANT FREQUEN cY 
C. THE MOTI( MAL | IME OF THE C NE ASSEMBLY HAS SQUARE 
gi A -—* 
[ IE wane FREE FROM Ft AMENTAL RESO NT 


anufactured by 


> AUDIO- Acoustic DIFFUSEURS LID. 


BROOK HOUSE, — aang — 


FS 
— 3.6. Brown 
The new HYDE Ay \F | 


WIRE STRIPPER 


HEADPHONES 


iW 


SIRES AND ? for LONG LIFE and ¥ 


TROUBLE-FREE SERVICE 
and the 


BENCH MODEL 


' J $.6. Brown £ c. 


anes SPEARE ST. WATFORI 


Te 
I. BHYDE & COL LED... Wythe e: Walf 


a REPUTATION enjoyed by 


Marconi Instruments for precision 
engineering and skilful design 

is jealously guarded. At all stages 

of manufacture, and especially in the 
final testing, the greatest attention 

is paid to detail. In the future, 

as in the past, the Company will 
maintain its policy of producing an 
unrivalled range of equipment * that 
is just that little bit better,” 

serving communications and industry, 


medicine and research, in the precise Marconi manner 


MARCONI tnstruments 


MARCONI! INSTRUMENTS LTD + ST. ALBANS + HERTS «+ Phone: 


Midiand Office 97 r onSpa Northern Office: 30 t treet. H Export Office: Ma 


St. Albans 61617 


FRBRUARY, 1952 


PULLIN 


VMULTI-RANGE TEST SET 
SERIES 100 


Ih iniversal testing set for Servic Engineer 
Sensitivity 10,000 ohms per volt. Strong metal cas 
with carrying hand! omplete with leads having detachabl 


Dulldog cly nd test prod 


RANGES 


AC DC Volts; 
D.C. Milliamps ; 
AC DC Microamps ; 


Resistance ranges ; 


Measuring Instruments (Pullin) Ltd., Electrin Works, Winchester Street, London, W.3. Phone: ACORN 4651-3 & 4995 


, MODERN ELECTRICS LTD. 

A problem of switches 164, Charing Cross Road, 
or London, W.C.2 ‘phone TEMple Bar 7587 

a “switch” of a problem ! Immediate delivery from stock 


Export enquiries welcomed Prompt attention to post orders 


TAPE RECORDERS RECORDING TAPE 
We can assemble to SOUNDMIRROR 


ai 5 
Mode £69 10 


YOUR specification prac- Portable Model. 79 10 OEM. (H ais 
tically any Oak or AB. sar ag nnnge Med aus 


pie a es AB e “6 Type 57....325¢ “6 0 
metal switch from parts seasenerranmee O0k. Sin. speci... a 1 


actually in stock of ype yo Durex (Scotch Boy)... al IS 
Ph ao 


eoeoeoesoeoe¢se7ésss se 


Waiting time cut right down ! 
Keep those production pale 
lines running eee oe ee 


DECCA Pick td 4 


' 


TELE-RADIO (1943) LTD. a) elec a 


177, EDGWARE ROAD, LONDON, W.2 OECCA MOTORS TAYLOR 
334 and 78 spds 41ALL THE NEW TAYLOR TEST 
ve vA ove pH 334, 45 and 7 SEAR IN STOCK AND AVAIL. 
am “ite - — p | ABLE ON H.P. TERMS 
rr. PLESSEY }-sc $ Send SAE. tor catalogue and 
| i ‘ 


ese oco eooccoco 


‘ 


ange t terms 


PEeBRUARY, 1952 


Wrretess Wor. 


NEW WIFE ACCUMULATORS. 
5 4 
SELENIUM FULL-WAVE RECTIFIER. | 


PHOTO-ELEC- 
TRIG §6CELLS 
Type CV143 

atva-e 


DELIVERY om STOCK 


Ee 


UNISELECTOR SWITCHES 


COSSOR DOUBLE-BEAM ‘SCOPE 
£47.10.0 


A Fine Opportunity! 
New INERT CELLS 


nt gy NG — 


witch ‘ta akes t 


22 6 


WALKIE-TALKIE (Tr tt 
CHASSIS Type 38 Mk. HI, Kans 


Fase CONNGHEENT oe ARRIVED. 
ctro- magnet 
v vv" perated fr 


ine 


in ! ma 
ALL EQUAL TO NEW 


WE URGENTLY REQUIRE FOR CASH 


» 


GOOD USED OR NEW EQUIPMENT 


4 


MARCONI 
De Luxe 8 VALVE 


MOTOR TUNING PRESS-BUTTON 
ALL-WAVE TABLE RADIO 
SUPERHET 


£23.10.0 | 3 


ee 


(PHILCO ncXAty.. 


184 - 
1 


110/- 


pers rom rit nd freedor 
Avy c ’ 


— UNIVERSAL MAINS — 


ALL- WAVE TABLE MODEL, 
18} 
LARGE TABLE MODEL, 
e 19x 16x 10}in., large dia 


ng high 
t Normal or dipole ae 
MEDIUM TABLE MODEL, koow 
Me re ng a British 
from interter 
nput ht or a 
‘10in 


10€ 


SETS 


VIBRATORS 
2-volt, Type R76C. \ 
ule by I 

ly 7/6. 

pee Type 650, © 


ae 
i Amer 


NEW EX-G.P.0. LOW-VOLTAGE 
peovetegs TRANSFORMERS 


rmer AS 


~ 376 


if 


WANTED AR88s DB ‘SCOPES METERS 
ALL KINDS OF TEST GEAR - CONVERTERS, Etc. 


SEE ALSO “ WIRELESS WORLD,” 


» 


Please Note All carriage charges relate to Inland Orders only ° 


4 


We do not issue lists or catalogues 


LONDON CENTRAL RADIO STORES, 23 LISLE ST. (Gerrard 2969) LONDON, W.C.2 


Closed Thursday 1 p.m. Open ali day Saturday and weekdays 9 a.m. 


!ANUARY ISSUE, CLASSIFIED COLUMNS FOR OTHER GOODS. 


CODE NUMBER 


Approx. overall size, ins 
Characteristic impedance, ohms 
Capacitance, mmf ft 


Attenuation, db 100 ft 
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Standardising 


HERE is as yet nothing approaching standardiz- 
ation in the frequency of 1.f. amplifiers in British 
television receivers. Some sets work on 

frequencies that are more susceptible than they need 
be to interference from the most common sources; 
to a lesser extent, some of them are apt to radiate 
oscillator interference affecting other communi- 
cations. As things are, there is no practicable i.f 
value that is completely free of possible interference, 
but some are far worse than others in this respect 

One of the strongest arguments in favour of 
adopting a single standardized i.f. band for all 
domestic television receivers is that the industry 
would then have a strong case for appealing to the 
Post Office for “protection” of the chosen band. 
Indeed, the G.P.O. should obviously come into the 
picture at an early stage, so that the practicability 
of giving protection could be discussed before 
making a final choice 

We believe that a good theoretical case can be 
made out for setting the i.f. amplifier to cover the 
band of roughly 34-38 Mc/s, but there still appears 
to be some lack of agreement as to whether this 
tandard (already adopted in several commercial 
receivers) will show itself in actual practice to be the 
best that can be chosen. With well over a million 
television receivers already in use, we should imagine 
that the experience on which a quick decision could 
be made is already available 

Naturally enough, those concerned with all the 
various branches of radio communication likely to be 
effected by the choice of i.f. value are anxious that 
their own particular frequency channels should be 
taken into account in coming to a decision. So, of 
course, they should, but it seems to us that the 
approach to the problem should be at least as much 
statistical as purely radio-technical. 

The transmitting radio amateurs adduce particu- 
larly convincing arguments in pleading that television 
receivers should not embody i.f. amplifiers working 
within the allotted amateur bands. There are a: 
many amateur stations as all other kinds put together, 
and many of them are in densely populated areas; 
most other stations are in open country. Therefore 
the average viewer stands a greater chance of suffer- 
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ing from an overpoweringly strong “ swamp” signal 
from an amateur station than from any other. The 
argument appears to be irrefutable. No conscien- 
tious amateur transmitter wishes to interfere with 
the viewer’s enjoyment of television, and equally the 
viewer should be protected from the most probable 
source of interference. The case for using an inter- 
mediate frequency value outside the amateur bands 
seems to be proved. No if. channel can be found 
that it not already allotted to some other service, but 
we feel sure the problem can be solved in a spirit of 
sweet reasonableness on a strictly rational basis. 


The 


E wish that international radio problems could 
be settled in the same spirit as the simple little 
internal matter discussed in the preceding para- 
graphs. When Wireless World celebrated its 40th 
anniversary last year, we promised our readers that 
the attainment of that age would not be taken as a 
licence to adopt those attitudes generally associated 
with middle age. Sighing for the past is traditionally 
an attribute of the over-forties, but, at the risk of 
being accused of breaking a promise, we cannot help 
hankering after the good old days of 1938, when, 
at the Cairo Convention, frequency allocation prob- 
lems were amicably settled between the nations on 
a rational basis by men having predominantly tech- 
nical interests. Nowadays the scene at such con- 
ferences seems to be dominated by what a forthright 
American contemporary described as “ high-power 
political characters.” 

However, despite the apparently inevitable East- 
West cleavage, a considerable measure of success was 
attained at the recent Geneva conference (reported 
elsewhere in this issue). 

It would appear that saturation point has been 
reached in many of the bands, and the only possible 
means of easing the situation seems to lie in the 
improvement of transmitting techniques. The agree- 
ment—signed by sixty-five of the seventy-four par- 
ticipating countries—lays great stress on the need for 
mutual goodwill and co-operation. Metaphorical 
iron curtains are not barriers to radio waves 
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TELEVISION SET TESTING 


Advantages of Pulse Technique Type of Equipment Required 


By M. V. CALLENDAR,* MA. AMIEE 
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characteristics, the fact that stands out is that a com- 
paratively large overshoot, or other form of pulse 
distortion, may correspond to an almost unnoticeable 
peak (or other deviation) in the frequency charac- 
teristic; for this reason estimates of pulse response 
from frequency response are never wholly reliable. 

Why not, then, use a standard pulse input as the 
normal method of test, using c.w. methods only in 
certain cases (e.g., initial alignment of r.f. and oscilla- 
tor circuitS) where they are convenient ? 

This brings us at once up against the fact that there 
are no agreed standards, and no really suitable test 
apparatus readily available; the technique, in fact, of 
pulse testing is not yet fully developed, and this 
arucle is intended to be a contribution to that end. 

Since any waveform can be built up from a series of 
steps, it is clear that a generator producing a step or 
unit function voltage must form the basis of any such 
test. We must also have a pulse modulator for tests 
with r.f. or Lf. units, and a specialised c.r. oscilloscope 
termed a “pulse viewer”) with a wide-band ampli- 
fier to examine the output from the receiver. The 
best form for the step or pulse, and the most con- 
venient design for the whole equipment, can, however, 
only be ascertained after considerable practical 
experience of this type of test. The following con- 
siderations have largely determined the design : — 

a) While it is possible to use pulse methods to 
test the low frequency response of the receiver, this 
would complicate the equipment; a low frequency 
check is not usually necessary on conventional re- 
ceivers, and where necessary (e.g., on multi-stage 
video amplifiers), it can be made more easily by c.w. 
methods. 

b) Practical equipment does not necessarily re- 
spond in the same way to positive and negative going 
steps, and both responses are conveniently seen if a 
short pulse is used for testing; for similar reasons, it 
is necessary to have both negative going and positive 
going pulses available. The pulse length should not 
be less than about 4 «sec, to ensure that the disturb- 
ance caused by the start of the pulse does not affect 
the end; it is useful also to have pulses of 10 «sec and 
15 usec lengths available as well, as respresenting the 
slanking interval used on the 625 (or 525)-line and the 
405-line systems respectively. 

(c) To cover all types of television apparatus, a rise 
time (10 per cent to 90 per cent) of less than 0.02 «sec 
for the whole test apparatus chain would be the ideal 
Practical difficulties multiply rapidly, however, if it is 
attempted to reduce the rise tume for the complete 
chain of test equipment below 0.05 usec, since the 
rise times of amplifiers in cascade may be added 
quadratically, this allows of testing equipment with 
rise times of down to 0.07 usec and is thus just ade- 
quate to cover television receivers including the 
625-line system (nominal bandwidth 5 Mc/s). Any 
over or undershoot arising in the test equipment must 
be kept extremely small (say less than 2 per cent 

d) The pulse viewer must be equipped with onc 
time scale suitable for viewing the pulse as a whole, 
and another (say, 2usec for the whole scan) for 
measuring rise times. The time base must be of the 
triggered type, and a synchronizing pulse with a lead 
of about 0.25 «sec must be available from the genera- 
tor to enable the front of the pulse to be observed in 
cases where the delay in the apparatus under test is 
small. The front or back of the pulse must be made 
visible at will on the 2-usec range by a switch to shift 
the start of the scan 
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¢) The input impedance to the amplifier must be 
very high (e.g., capacity not more than 3 pF) to avoid 
disturbance to the conditions at the point of test. 

Description of the Apparatus :—The illustration 
shows three rack-mounted pulse tests units designed 
for use on the above lines for mass-production testing, 
and the block diagram, Fig. 1, indicates the usual test 
set-up for a broadcast television receiver. 

The pulse generator employs a multi-vibrator 
whose frequency is adjustable from about 10kc/s to 
30 kc/s, including a third valve (cathode follower) to 
ensure quick charging of the timing capacitor. The 
multi-vibrator feeds a delay line giving the required 
lag or lead for the sync pulse, which is extracted via 
a two-stage shaping amplifier. The video output pulse 
is shaped by a shree-stage corrected amplifier, with 
output attenuator which can be connected in the 
anode (for negative pulse) or the cathode (for positive 
pulse) of the third valve. The pulse modulator is 
included in the generator and employs two valves in 
order to balance out the video pulse ; even so, a fairly 
high level of r.f. input to the modulator (at least 0.1 V) 
is required to make negligible the excitation of the 
receiver by the residual video voltage existing at the 
modulator output 

The wide-band amplifier uses 6 stages, with in- 
ductive correction. A_ sufficiently low capacitance 
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zontal lines , 0.1, 0.9 and 1.0 in, is clipped against 

the face of the tube when measuring rise (10 per cent 

to 90 per cent) times. A similar card, made matt to 

take soft pencil marking, is used to delineate the shape 

f pulses manually without the expense and delay of 

photographic methods, and as many paper prints as 

desired can be taken from the transparent card on an 
ordinary blue print or similar machine. 

It should be noted that a qualitative check on the 

listortion is obtained by viewing the pulse on the 

actual picture tube 

Results Obtained With Receivers :—Oscillogram (a) 

1 Fig. 2 represents the test pulse, and the words 

yvershoot,” “undershoot,” “ preshoot” and “step” 

ippended to the other oscillograms represent a sug- 

ted nomenclature for the various common forms of 

tion of the | 

commercial receivers were first tried out on 

ft type the results were somewhat 

hus oscillogram (b) was obtained from 

ving pictures well up to commercial stan- 

iouceable, but not usually very objec- 

hoot, showing as a white line bordering 

black objects (or black line for white 

other hand, oscillogram (c) was 

1 receiver which exhibited a rather 

sreciable lack of definition on some pictures. This 

yscillogram also shows a spike, best called a “ pre- 

uppears before the main transition and 

1¢ picture as a line bordering the left 

This often occurs in single sideband 

1 is due to phase shift at frequencies near 


or “smearing” effect, most often ob- 
uptions, corresponds to an oscillogram 
hown at (d If a very long “tail” is 
a broadcast programme, how- 
ife to attribute it to the transmitter. 
that, while a perfect oscillogram will 
ture, some experience is required to 
SSCS f deterioration of picture quality 
responding 1 given oscillogram. The following 
limits are put forward as corresponding to a just 
negligible deterioration in quality on a good 405-line 
transmission 
Short overshoots (less than, say, 0.3«sec dura- 
on) and very short undershoots (less than 0.2 «sec) 
to be less than 6 per cent 
ii) Longer overshoots and undershoots, including 
*steps” and “t ” and second overshoots to be less 
than 3 per t 
iii) Rise and fall (10 per cent to 90 per cent) umes 
not to be worse than 0.16» sec 
A good commercial definition would still be ob- 
tained if the percentages given were doubled and the 
rise time inc sed by 50 per cent 
It is found in practice that, owing to the fact that a 
i ng a sharp cut-off (say, at 2.5 Mc/s 
oscillation when pulse excited, a 
ecessary between the requirements of 
ind a low degree of oscillation. The 
obtained when a relatively square- 
is used, with the response at r.f 
6db down on that peak, while for 
shoot and preshoot, a rounded curve, 
ier about 3db down only, is best. In the 
case some cathode compensation in the video 
stage must be added to avoid “tailing.” 
A further difficulty is that the best compromise 
iries with the quality of the transmission, the type 
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of subject viewed, and with the viewer ; some viewers 
have been known who felt that a large overshoot gave 
a three-dimensional quality to the picture. On quite 
a large percentage of the programmes transmitted, a 
bad as 0.4usec or a short overshoot of 

) per cent measured on the fast pulse test) would 
not be noticeable and on some transmissions a 
boosted top response, which would show up as an 
overshoot on these tests, would actually be desirable 

For viewers in remote areas (vision peak white field 
100 «V a reduced high frequency 
desirable for improving the subjective 
signal-to-noise ratio Thus there is as good a case 
for a picture quality control as there is for the usual 
tone control fitted to sound receivers 

In spite of the uncertainties outlined in the fore- 
going description, experience over the last two years 
has proved the pulse test equipment to be quite indis- 
pensable for laboratory cesien work 
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Society's 


exhibition of television and related apparatus 


Exhibiti 
xhibition 
was held by the Television Society on 28th and 


AS 
29th December, 1951 at Century House, 


Shaftesbury Avenue, London, W.C.2, at which there 
were some twenty-five exhibitors. The exhibitors 
were mainly Patron Members of the Society and 
Members 
The B.B.C 
which the camera 


showed a working camera chain in 
was trained on visitors and the 
resulting picture was so placed that the subject 
could see himself. Pye Radio had a television 
camera, and some of its associated apparatus, in which 
remote-control facilities are provided. 

On the receiving side, Mullard exhibited a pro- 
jection receiver with a 25-in picture in addition to 
16-in and 14-in direct-viewing sets. They were shown 
in operation with a test pattern and as an interesting 
comparison there was a 16-in receiver for 625 lines 
Philips also had a projection console model and in a 
separate room Decca demonstrated front-projection 
equipment with a picture size of 30in by 40in. 

A 16-in metal-tube receiver chassis in which the 
tube is held by a moulded polythene ring for insula- 
tion was shown by Ferguson. This set, Model 989T, 
has a single-valve line-scan circuit, which also pro- 
vides 14kV for e.h.t., in which adjustable core satura- 
tion is used as a linearity control. The receiver is a 
superheterodyne tunable over the band 40-70 Mc/s; 
there is an aerial rejector circuit at 70-100 Mc/s to 
reduce second-channel interference. 

Some interesting test equipment was on view. The 
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As regards producuon of broadcast receivers, the 
greatest weakness in the past has been a relatively 
large variation in actual performance between indi- 
vidual sets even when trimmed to the closest practic- 
able limits on the usual r.f. curve tracer gear. These 
variations Were sometimes detected on the final test of 
the receiver on a pattern or B.B.C_ transmission, but 
f a purely qualitative nature, depending 
critically transmission, setting of controls, and 
observer, and it was not practicable to reject sets on 
the strength of it unless the lack of fidelity was quite 
severe. The a pulse test on all sets 
has given an unambiguous and quantitative check ; 
moreover, the test permits of a final adjustment to 
the video compensation to correct for normal varia- 
uons in circuit constants (¢.g., in stray capacitance at 
the video output) and in trimming, with the result 
that the uniformity of the final product is notably 
improved 


such a test 1s « 


upon 


introduction of 


most ambitious was undoubtedly the tour-rack pattern 
generator of Bush Radio. Built for factory-production 
testing, it provides the proper sync waveforms and a 


Ferguson Mode! 989T television receiver with 16-in metal woe. 
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complex pattern as modulation on all five of the tele- 
vision channels. The pattern includes a pulse which 
on alternate frames and serves as an inter 
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20th Century Electronics, who also 
of counter tubes 

Among the private members’ exhibits was a new 
viewing filter shown by C. A. Cove and S. Taylorson 
of the G.E.C. It comprises a piece of grey fabric with 
1 mesh of 60 threads per inch with a light-transmis- 
ion efficiency of 60 It is stretched over the inner 
face of the clear safety-glass It is claimed that 
reflections from the face of the tube are eliminated 
jue to its directional properties 

Tr. Kilvingt of the Post Office Research Depart- 
ment, showed ming device for photographing tele- 
vision images Ihe camera shutter itself gives an 
exposure of ith second and operates a mechanism 
to produce a ,.th second brightening pulse which is 
applied to the cr. tube. The effective exposure is 
precisely controlled by this pulse and not by the 
camera shutter 

An automat 
shown by 


exhibited a range 


aerial polar-diagram plotter was 
Belling-Lee; and Acheson Colloids exhi- 
bited specimens showing the applications of colloidal 
graphite which included printed circuits and the 
screening of television sets by an internal coating to 
the cabinet 

B.R.E.M.A. demonstrated safety precautions applied 
to a television receiver in connection with a revision 
of BS415 (Improvements in Safety of Domestic Re- 
ceiving Equipment). By pressing buttons it was pos- 
sible to place defects in various parts of the sets and 
to demonstrate by lamps the protection afforded by 
properly placed fuses, cut-out, etc. Tests for the 
satisfactory isolation of live parts, with a metal finger, 
a 20-lb straight pull on control knobs, etc., were 
femonstrated 


RADIO RESEARCH 


“P°HE work carried out by the Dept. of Scientific 
and Industrial Research in 1950, based on the 
programme of fundamental research drawn up by the 
Radio Research Board, is summarized in the Report 
recently issued by D.S.I.R., “ Radio Research, 1950.”* 
It opens with a brief review by the chairman of the 
Board (Sir Stanley Angwin) of the programme of 
research and of the constitution of the Board. This 
is followed by a detailed report by the Director of 
Radio Research (Dr. R. L. Smith-Rose) of the investi- 
gations conducted mainly in the Radio Division of the 
National Physical Laboratory—which includes the 
Radio Research Station at Slough and its outstations 
Whilst a very large part of the report is concerned 
with matters relating to the propagation of radio waves 
along the ground, through the troposphere, via the 
onosphere—and, too, the forecasting of propagation 
onditions, there are interesting sections dealing with 
research on materials, valve and circuit noise, atmo- 
spheric noise at high frequencies, and decimetre wave- 
measuring techniques. 

The section of the Report dealing with research on 
materials is concerned largely with semiconductors. It 
is pointed out that the performance of germanium 
triodes and diodes, is very dependent upon the con- 
centration and nature of the impurities in the crystal 
Arrangements have, therefore, been made with the 
Chemical Research Laboratory for the investigation 
of techniques for the analysis and purification of 
germanium 


* H.M.S.O. price le Oe. 
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Mechanism of Magnetic Recor 


Influence of Asymmetrical Hysteresis on the 


Recording Characteristics 


Fig. | 


mechanism 


Simplified graphical method of demonstrating the 
of asymmetrical hysteresis in recording 


LITHOUGH magnetic recording has now estab- 
A lished itself as a practicable medium for high- 
" quality sound reproduction, and is widely used 
in broadcasting and by the record manufacturing 
companies, no completely satisfactory theory has been 
advanced to account for all the observed facts. 

A recent paper* by P. E. Axon, M.Sc., A.M.I.E.E., 
of the B.B.C. Research Department, throws new light 
on the subject and predicts results which are somewhat 
unexpected. Nevertheless, good correlation between 
theory and measurement is maintained even when 
drastic simplifying assumptions are made in order to 
present the theory in a readily comprehensible form. 

The foundation of most atternpts which have so far 
been made to explain magnetic recording has been the 
stable symmetrical hysteresis loop of the material. 
Within this framework and with the aid of minor 
hysteresis loops, recoil paths and the familiar stock in 
trade of the magnet designer, transfer characteristics 
have been developed which relate the current in the 
field coil with the remanent magnetism on the tape 
These are satisfactory only to the extent that they show 
linearization of the characteristic with the addition of 
high-frequency “ bias.” A single characteristic of this 
type implies that, as in the case of a valve characteristic, 
any distortion remaining should be a function of 
amplitude and not of frequency. It is known that the 


*Read before the Radio Section of the Institution of Electrical 
Engineers on December 5th, 1951 
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reproducing gap length affects the response of the 
system which falls to zero at frequencies where the 
effective gap length equals an integral number of wave- 
lengths, but it is often stated that the recording gap 
length is uncritical and that the remanent induction 
left on the tape is determined only by the magnetic 
State as each element leaves the gap. 

This is only partly true and by using long recording 
gaps, Axon and his colleagues of the B.B.C. Research 
Department have proved that, in the absence of hf. 
bias, there is not only a cyclic variation of recorded 
level as the ratio of wavelength to gap length is 
decreased, but that there is also a cyclic variation of 
distortion. Briefiy, if D is the length of the gap and A 
the wavelength at a given frequency and tape speed, it is 
shown that the magnetic intensity is zero when D = }A, 
1} A, 2} A, etc., and that distortion is zero for D = 0, 4A, 
etc., and reaches a maximum between D bA, and }A 
and between {A and [A 

The simplification which Mr. Axon has made to 
demonstrate graphically the basis of his theory are 
given in Fig. 1, which, together with the remaining 
figures, is based on those given in the I.E.E. paper 
Fig. 1(a) shows the character of the asymmetry in the 
B-H curve of a typical magnetic tape material during 
the first few cycles after the application of an alternating 
field in which the first quarter cycle is positive-going. 
It will be noticed that there is a bias of the “ centre 
of gravity” of the loops towards B. As a first 
approximation the loops can be drawn with rectilinear 
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also more appropriate to plot 
tic intensity (B H in] 

lated to the magnetic intensity 

has left the field. Since 
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st maximun 
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arate elements of the t 
various phase interval! 
It will be convenient 

of Fig. Il(d) and to 

assumed that each 

acquire a magnet 
prevailing at t 


ind plotted fr 
' pilotte 


dicated by ver 


time of entry into the gap, and the subsequent wave- 
form of the induction can be traced by following the 
contour of the appropriate loop 
On this basis the history of two typical elements 
ntering at the instants numbered 2 and 3 in (d) are 
traced in Fig. I(e Element 2 enters at the positive 
tield maximum which it retains during the next quarter 
travelling along the top of the loop from 
intil it meets the J axis, when it falls to 
the H axis from left to right, then rises 
} jumps to half positive maximum on 
but although the field intensity is 
duction remains constant, travelling along 
iddle loop in Fig. l(c) until it reaches 
ifter | cycle and then falling down the left- 
of the loop to an equal and opposite value 
the bottom of the loop from left to 
right ; hen rising up the right-hand side. The 
numbe the loops of Fig. l(c) indicate the 


cycle, while 


etore 


elements with which each is associated 
A complete cycle of intensity curves at j-cycle 
increments of time of entry into tha gap is shown in 
To find the effect of the recording gap width 
amplitude and waveform of the remanent 
magnetic intensity on leaving the gap, vertical 
ntercepts are drawn at intervals, and the values at 

ach intercept are replotted as in Fig. 3 

Inspection shows that output is zero at D ja. If 

ye regards zero output as rather bad distortion it is 
not surprising to find this curve flanked by badly 
listorted versions of the original triangular wave. A 
similar if less severe focus of distortion occurs at 
D LA The original waveform comes through 
unchanged at D , }A, and 0, though the latter is 
»bviously a theoretical abstraction since nothing would 
in fact be recorded under this condition. 

To test the validity of the asymmetrical hysteresis 
ypothesis the B.B.C. Research Department have 
irried Out accurate measurements of distortion using 
fixed recording gap of 350, length, and a fixed 

Experimental verification of dependence of distortion 
m gap length ; bias is increased the distortion 


related to the gat ’ decreases 


GAP LENGTH IN TERMS OF WAVELENGTH 
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TOTAL HARMONIC DISTORTION (PER CENT) 


TAPE SPEED) ARBITRARY UNITS (850 = SOin/Sec) 
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RELATIVE RECORDED LEVEL (db) 


FREQUENCY (kc ) 


Fig. 5. Overall frequency response with 550-4 recording and 


ng head. Tape speed 47.25 in sec. Zero bias 


g 
20-,. reproduc 


frequency of | kc 's to enable a single high-pass filter 
to be used to separate the distortion products. The 
ratio of gap length to wavelength was varied by 
altering the tape speed. 

The results of these measurements are shown in 
Fig. 4 and the predicted minima of distortion at 
D and are clearly evident; maxima appear 
between D \and #A and D 2A and }A 

The effect of recording gap length on the recorded 
level was investigated by using a fixed gap of 550, 
physical) and constant tape speed (47.15 in’sec 
The ratio DA was varied by changing the recorded 
frequency and the results are shown in Figs. 5 and 6 
The latter represents a plot of frequency against gap 
length on the assumption that minima occur at 
D fA, 7/4A, 11/4A, etc. ; in other words the slope 
of the lines have a slope of f/4n + 3. The points 
obtained from Fig. 5 and a similar plot at another tape 
speed show a remarkably good fit. The playback head 
used in these measurements incidentally, was a normal 
ring type with a 20-, gap. 

From Fig. 5 it will be seen that minima are still 
occurring at frequencies above l6kc/s. At 17 kc/s 
with a 550-, gap each element of the tape must experi- 
ence about 8 complete cycles of magnetization, from 
which it is reasonable to conclude that symmetry has 
not been reached even after 8 cycles. Under practical 
recording conditions with a gap of 40, a tape speed 
of 30in/sec and a bias frequency of as high as 100 kc’s, 
less than 8 cycles of bias will be impressed on any given 
element while it is traversing the gap. 

It follows that the principle of asymmetrical 
hysteresis,can be applied equally well to the case of 
recording with high-frequency bias. Fig. 7 shows how 
a graphical analysis, on the lines of Figs. 1 and 2 may 
be carried out, though far more graphs than are shown 
there would be necessary for quantitative calculation. 
After a few cycles (see for example Element 4 in 
Fig. 7) the pattern settles down to the same steady 
state, irrespective of the phase at which the element 
enters the gap, and, unlike the unbiased curves of 
Fig. 2, the peak intensities are always symmetrical 
about the horizontal axis. Consequently with 
adequate bias there can be no cyclical variation of 
distortion or output, depending on the ratio of gap 
length to wavelength ; and there will be an increase 
of output when the a.f. component is extracted from 
the mean of the h.f. intensity fluctuations. The 
hysteresis asymmetry of the tape material will be 
impressed on the h.f. intensity variation of each 
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Fig. 6 


which minima occur 


Relationship between gap length and frequency at 


Fig. 7. Elementary graphical presentation of recording with 
h.f. bias by the same method as Fig. | and 2. Signal 
amplitude 10 units, bios amplitude 15 units. Frequency 
ratio 1: 10 
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element, and will not affect the a.f. component in the 
same manner as in the unbiased condition. 

That is not to say that distortion no longer exists. 
The symmetry is not established until a specific 
minimum amplitude of bias is exceeded. Further 
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HOT STYLUS TECHNIQUE 
F a sharp-edged stylus of the type normally used 
cutting a wax master is used for direct record- 
cellulose lacquer disc, the background 

und for direct recording it is usual to 

ng edges to form what are termed 

Although this reduces surface 
results in some loss of high-frequency 


facets 


at the production of heat at the 
an essential factor in the produc 
ove surface and the reduction of 
at the edges of the groove. The 
power required to cut a disc with a 
of this type supports this hypothesis 
if heat could be applied indepen- 
ing process, a sharp-edged cutter, or 
t suggestion of a burnishing facet, 
1 high-frequency response compar- 
) wax recording obtained 
are two schools of thought on how the heat 
should be applied C. E. Watts, in this country, 
general heating of the record surface by radi- 
eat from a suitable lamp, while in America the 


Some experiences with the latter technique formed 
the subject of the opening lecture by M. C. Philip at 
the British Sound Recording Association’s “ members 
night” on 21st December last. Mr. Philip showed 
curves giving the measured relationship 
noise and recording diameter with 
and without applied heat. These indicated that where- 
is the cold stylus gave increasing noise as the groove 
diameter fell, the noise with hot stylus decreased. In 
the discussion which followed it was suggested that 
this might be due to increased temperature at the 
cutter edges as the rate of removal of heat was reduced, 
but it was agreed that this point could not be settled 
unless some method could be devised for measuring 
local temperature at the cutting edge 

It was emphasized by Mr. Philip that the swarf 
travels further up the back of the cutter with a hot 
stylus and that reliable swarf control, by pneumatic or 
rotary collectors, was essential in view of the fire risk. 
He had found 44 s.w.g. enamelled copper wire suitable 
and preferable to nickel-chrome for the heater coil, 
which should be placed fairly high up the shank. 
Direct-current heating from an accumulator was ideal, 
but rectified and smoothed a.c. has proved satisfactory. 
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NEW BOOK 


“ Microphones.”—Although much has been written on 
the design and use of microphones the material is widely 
diffused in the literature, and the space devoted to the 
subject in general textbooks of acoustics is seldom ade- 
quate. Not only does this new book collect all the relevant 
nformation in one place, but it presents it in lucid and 
well-ordered manner against a background of simple 
physical princiy 

Written by staff of the Engineering Training 
Departmen’ he British Broadcasting Corporation 
primarily as a manual for B.B.C. engineers, it will prove 
equally useful to sound recording and public address tech- 
nicians; in fact, to all with an interest in sound 
reproduction 

Published for Wireless World by arrangement with the 
B.B.C., this book is obtainable from our Publishers, price 
15s 6d (postage Sd There are 114 pages and 78 
illustrations 
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No. 4 


Bigger more comprehensive than ever, 
this indispensable 224-page Manual has been 
brought right up to date. In addition to 
comprehensive data on the whole range 
of current valve types, including the 
Trustworthy series, the Manual offers valuable 
material for Service Engineer and 

competent amateur 
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REVIEW OF 460 MC/S 


Can Decimetre Waves Relieve Congestion 
on the Metre Band ? 


By E. G. HAMER, BSc. (Eng 


Hons 


increasing use of radio for mobile and 

services has led to serious congestion on 

the frequency bands at present in widespread 
rherefore, the obvious tendency is for the avail- 
to be allocated to priority services, less 
being ultimately forced towards the 
But these higher frequencies are 
ull regarded as somewhat unattractive, due to de- 
creased technical performance and higher cost, 
the need for special valves and cir- 


$erious 


hig 


users 


er irequencies 


brought about by 


been true in the past of the “ business 
I 460-470 Mc/s) and other frequencies in 
the same region, but new technical developments, par- 
ticularly in valves, make the economics of such fre- 
quencies more attracuve. As to performance, they 
can, in fact, closely approach that of the lower fre- 
quencies, as a loss in one part of the system can be 
counterbalanced by a gain in another. The aerial is 
an important factor in this line of attack; for a given 
physical size the higher the frequency the better the 
performance can be made. Smaller aerials also have 
in attraction where “ walkie-talkies ” are concerned 
It has been shown that frequencies in the band 460- 
470 Mc/s can give a very satisfactory mobile service, 
only slightly inferior to that in the lower bands 
One of the main reasons for this is that in mobile 
systems working at the extreme limit of receiver sen- 
sitivity the limiting factor is thermal and man-made 
It has been proved experimentally that in 
urban areas the total amount of noise in a given band- 
width decreases as the frequency is increased, and up 
to about 500 Mc/s the decrease of atmospheric noise 
han counterbalances the degradation in per- 
formance of the receiver. Above 500 Mc/s the noise 
factor of the receiver is more rapidly degraded and 
outweighs any improvement due to the decrease 
atmospheric noise 
Taking into account these two factors only lead 
the conclusion that the optimum performance of 
practical receiver in an urban area will be at a tre 
quency of about 350-450 Mc/s. This, of course, 
no account of the increasing propagation | 
higher frequencies 
Simple mobile services for “business radio” use 
would normally be confined to the less serious domes 
tic user. Low transmitter power, simple receivers and 
free running oscillators would probably be used and 
it would appear desirable that these types of transmis 
sion should be restricted to a band of their own t 
avoid interfering with priority users. One of the 
ominating factors in the design of this type of equip 
1ent is low cost, and this calls for a relaxation on the 
nands for frequency stability Such simple 
equipment can give useful ranges of up to one mile 
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in the open and from 60 to 100 yd when used inside 
a building, but normally it would not be suitable as 
part of an existing mobile system 

One of the main deterrents in the past to the design 
of the transmitting equipment has been the lack of 
suitable cheap valves. In the past the available valves 
have been of the disc seal or “ lighthouse ” type, which 
are capable of operation at much higher frequencies, 
and hence are really wasted at these frequencies 
Ihese types of valve require elaborate and expensive 
circuits as they have not normal bases. This position 
was realized and a disc seal valve assembly mounted in 
a glass envelope on a B7G base (the Osram type 
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Performance of Valves as Oscillators 


Approx. 
power 
output at 
450 Mc's. 


Approx. 


Valve type max. freq. 


Mullard 500 Mc's 
Mullard 50 Mes 
Mullard 500 Mc's 
Mullard 500 Mc s 
500 Mes 

1,000 Mc's 

3,000 Me 


Osram 
Osram 


llustration below shows a slab-line oscillator for 460 Mc s 
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rABLE 2 
Val Amplifiers at 450 Mc's 


Approx. 
Valve type ‘ Make power output 


Osram 1-2 watts 
Osram 5 watts 
()sram 40 watts 


rABLE 3 


f Valv Triplers to 450 Mc's 


Approx. 
Valve type Make power output 
Osram 0.5 watt 
0.25 watt 
5 watt 
Mullard 5-8 watt 
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Overall noise 
Valve type factor in db 
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areas with good continuous signals even in narrow 

TO MULTIPLIER canyon-like streets, and with little difference between 

OR AMPLIFIER ad acent streets which are radial and circumferential 
to the fixed station. 


n nclusion, it would seem that equipment 
operating on frequencies of the order of 460 Mc/s 
is both a technical and economic possibility, in the 
most adverse case, i.c., mobile systems, there might 
be some slight degradation of performance from 
4 similar equipments operating in the lower frequency 
MICROPHONE : 
bands. American manufacturers have already 
equipment suitable for these frequencies 
= such a mobile system is in operation in Chicago. 
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MEASURING 
TELEVISION INTERFERENCE 


for 

interference produced by motor car 

t te.evisioa frequencies has been issued 

rical Research Associauioa The basis of 

S a five-stage ur.f. amplifier centred on 

ea from a war surplus Type 153 receiving 

cases have given results very sim.iar to ini ving band width of +2.5 Mc/s. It is coupled 

ired results. Fig. 2 shows a typical contour : 1u in 80-ohm line to a dipole aerial 

L sites tested and also the comparison A spe rectifying system is employed, which in coa 

between t -asured and theoretical results. The /¥? = ggomccthedl. ace eee oe eae -_ 

method used was to calculate the tree space propaga- pe a LE ge ra a hee 9 S Pe Fetes 

tion loss to the sitz, and then allow tor the “grazing” =") nacurements show that ‘ie nterference from any 

the first radge of hills, and the shadow individual car reasonably constaat over the frequeacy 

to free space due to the second ridge = range 40-71 s, so tha* tests made at any one spot 

his instance some 30 measurements were range will be representat.ve of the 

with the transmitting aerial some 300:t above r.erenc iroughout the whole television band 

sea level and over country terrain, with good agrce- A commercially made measuring set based on this 

between theoretical and measured values rey has beer produ ed ind its description in a revised 

milar tests were made with the identical equipment aretng Aedecs ee s under consideration by the 

a built-up _ area, with the transmitting aerial "Theil a er a al ids saeeet, M/T102, are obtainable 

ipproximately 30it above the level of the roof of the — ¢,,. "he ~ctrical Research Association, Throacroft 

building used and the ad,acent buildings. Although 7 rking Road, Leatherhead, Surrey, the price 

consistent results were obtained from some dozen y post 

readings, in all cases the measured field strength was 

some 10 db less than that predicted theoretically, and 


th 


this is probably due to the fact that the ad_acent PICKUP CONSTRUCTION 
buildings give additional grazing losses as the height 


| “oC ” 4 . } ” > 
ff the aerial is such that first Fresnel 7one A KIT I art and full constructional 
learance is not obtained for a distance of approxi- 


EP “scribing . me te 
contour to typical sites and comparison of REPORT scribing a prototype test set 
d measured ;.eld strength in Vv in half-wave measunng 
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details for 
ma ra lightweight moving-coil pickup has recently 
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of 
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rse, a function of the height of the rr conde Genii Rego ee gy om maebian oe 
ve the general roof level rather than its fire needles. and the kit includes a special Alcomax 
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Reififorcement 


PAYLOR,4 


A.M. 


Loudspeakers and Time Delays 


described experiments! with speech reinforcement 
ystems in reverberant auditoria in which they found 
that the naturalness of the reinforced speech was not 
iffected if the frequencies below 400 c/s were atten- 
uated. They also found that, contrary to their original 
expectations, the intelligibility was not improved by 
ittenuating these lower frequencies. These results 
are not quite the same as those found by one of the 
present authors (Parkin, unpublished In Harringay 
Arena, when full, the low-level system in use there 
was switched alternately throughout a performance of 
a musical comedy from the normal full-frequency 
range to a restricted range of 300 to 4,000 cs. Of 
40 listeners distributed throughout the arena, 28 
said the restricted range was more natural compared 
with 9 who said the full frequency range was more 
natural ; 24 said that the restricted range was more 
easily intelligible compared with 12 who voted for 
the full range. Thus in this auditorium, where the 
reverberation time (full) at mid-frequencies was 
about 5 seconds (Fig. 2), there was a definite result 
in favour of the restricted range. 

In the Royal Festival Hall a similar test was made 
with about 100 listeners, and here, where the rever- 
beration time (empty) at mid-frequencies was about 
2.2 seconds (Fig. 2), there was no measurable difference 
in either naturalness or intelligibility between the 
full and restricted ranges. In the empty Coliseum 
Theatre, London, where the reverberation time at 
mid-frequencies was estimated to be about 1.2 seconds, 
it was obvious to the four people engaged in the tests 


Beranck, L. I 


Radford, W. H., Kessigr, J. A. and Wiesner, J. B. ; 
Sr R nent System Evaluatff." Proc.l.R.F ”, (11 
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that the restricted 
natural 

We then, that in the most reverberant audi- 
torium the restricted range was better, in the middle 
auditorium there was no difference between the 
ranges and in the least reverberant auditorium the 
full range was begter. For St. Paul’s Cathedral it 
could be assumed that the restricted range would 
probably be better and would certainly not be worse. 
The range of 250 to 4,000 c/s was decided on for 
design purposes ; this was very close to the range used 
in the above tests in auditoria and was exactly four 
octaves 


trequency range was the less 


see, 


Direct and Reverberant Sound.—The intelligi- 
bility of speech under reverberant conditions depends, 
in general, on the intensity of the direct sound, whether 
from the voice or the loudspeaker, being at a greater 
intensity than the reverberant sound 
With a point source of sound, the 
energy density, in ergs per cubic 
centimetre, of the direct sound at a 
given point is given by 

P 
I (1) 
dor 
where P is the power of the source 
in ergs per second, r is the distance 
in centimetres from the source, and 
cis the velocity of sound in cm sec 
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where x is the fraction of the energy directed towards 
the congregation and is the fraction of the solid 
angle 47 into which the energy zP is concentrated 
The reverberant sound energy is given by 

E J l 

1 va 

' A 1 
where a, is 
gregation 


the absorption coefficient of the con- 
Thus the greater « is and the smaller 
8 is, the higher will be the intensity of the direct 
sound in relation to the intensity of the reverberant 
sound. 
If we consider 
which the direct 
become equal, 


the 
and 
in tt 


distance from the source at 
reverberant energy densities 
1¢ case of the point source we get 


14-————- -—-- 


The energy density of the reverber- 


ant sound is given by 
; 4P . 
Ee Ac 
where A is the absorption in the 
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25tt 
juced to 27 decibels below the main lobe 

w in a position to consider the design of 
sources (which will be referred to 
columns) for St. Paul’s Cathedral—in the 
the dome area. The two 
positions were the pulpit and the lectern 

an obvious decision was to use one 
each, to be used separately. The 

distance to be covered was about 100ft, 
first attempt to cover this area was made 
using a column mounted about 20ft above ear height 
down towards the congregation. The 
advantage was that the sound would be 
directed into the congregation so that 
in equation (3) would be large. It was found, 
however, that when the dome area was only partly 
ied, a condition that the loudspeaker system 
contend with, reflections off the stone floor 
giving rise to serious echoes. To avoid this, 
he column was then tried with its bottom at car 
height and inclined forward slightly so that the 
centre of its beam was directed towards the centre 
f the area. The expected disadvantages of 
this arrangement were that « was smaller and that 
the sound was at grazing incidence with a corres- 
ponding attenuation In practice, however, these 
disadvantages were found to be not serious. 

This arrangement was, therefore, adopted and it 
became necessary to determine the length of the 
column required. It will be remembered that the 
frequency range to be covered was 250 to 4,000 c's, 
and that the directionality of a line source increases 
with increasing frequency Without going into 
detail here, it can be said that in the St. Paul’s case a 
column which was long enough to give sufficient 
direct.onality at 250c s would be too directional at 
$,000c's. Actually, a 6-ft long column for the whole 
frequency range was tried at one time, but when 
adjusted so that the listener’s ears were at the beam 
centre when seated, the high frequencies were so 
sharply beamed that speech became nearly un- 
intelligible when the listener stood up. 

It would be possible theoretically to maintain the 
same directionality over the whole frequency range 
by cutting off the outer loudspeakers successively 
with increasing frequency by suitable electrical 
circuits, but this is rather complicated and has three 
other disadvantages at high frequencies, at any rate 
when 10-in loudspeakers are used. The first is that 
the number of loudspeakers left in circuit is small 
and cannot then be considered as a continuous line 
source ; the second is that the speakers left in circuit 
are not tapered properly ; the third is that in the 
horizontal plane the speakers are directional, due to 
their size being comparable with the wavelength. 

In St. Paul's, it was necessary to cover a horizontal 
angle of about 120 degrees, and Olson’ shows that, 
for example, a 16-in loudspeaker at 2,500 c's is about 
10 db down at 60 degrees off the axis. On the whole, 
the best solution appeared to be to use a cross-over 
arrangement, and the obvious cross-over frequency to 
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which 
frequency 
s, cach two 


choose was 1,000 cs 
divided the total 
range into two rang 
octaves wide 
Considering the  low-tre- 
yuency part of the column, 
the highest frequency it had to 
emit was 1,000 ¢ s and thus the beam width at this fre- 
quency had to be adequate to cover the dome area ; it 
had, howev to be kept as narrow as possible since at 
lower frequencies the beam would be wider. Any 
arrangement mi be a compromise, since the 
narrower the beam width the longer the length 
of the column; the centre of the column is corres- 
pondingly higher above the listening plane and thus 
ills for a wider team. A_ consideration of the 
geometry g. 4) suggested that an 11-ft column 
would be this gave a beam width at 1,000c s 
of 6 db down at 5 degrees on cither side of the 
axis. In equation (10), Rg is unchanged if JA 1s 
kept constant, so that to obtain the same direc- 
tionality from the high-frequency section of the 
column at 4,009 c’s, its length had to be one quarter of 
the low-frequency scction, i.e., 2ft 9in 
If we take listener position B (Fig. 4) as our reference 
point (0 db) then at position A the intensity at all 
frequencies will be 6 db higher since it is at half the 
distance from the source ; but the intensities at A, C 
and D, which are off the centre of the beam, will vary 
with frequency. The actual values wil! be 


Relative In ensities db 


Position L.F. Section H.F. Section 


250cs 1000cs 1000cs 4,000c58 


A 
B 
( 

D 


Thus at 25{ft from the source, the 
is slightly irregular, 


irequency response 
but comparatively few people 
are as close as this since the column is covering a 
fan-shaped area. At greater distances the response 
is practically uniform 


To be concluded.) 


SOME 1951 ADVANCES 


N a review of their activities during 1951, The 
British Thomson-Houston Company mention 
some interesting new developments in the elec- 

tronics field. One is a very-high-speed photo-electric 
counter which will count at rates up to 25,000 per 
minute. Another is a new type of voltage regulator 
using magnetic amplification—the use of saturable core 
reactors in conjunction with contact rectifiers has been 
well known for many years, but recent improvements 
in magnetic steels and circuit arrangements have 
greatly extended the scope of this kind of amplification. 
In the radar field the most important B.T-H. work has 
been on a magnetic modulator which is designed to 
eliminate trigger valves of the thyraton or trigatron 
types and so increase the reliability of the equipment. 
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OR many years the “frequency response curve” 
giving the relationship between sound pressure 
output and the frequency of the applied constant 
electrical input has been accepted as a basis for com- 
paring objectively the relative merits of different loud- 
speakers. The information which it conveys, though 
useful, is limited, and unless the conditions of 
measurement are known it can be misleading. Too 
often a well-sustained output in the bass is produced 
by a whole collection of frequencies with very little 
of the fundamental so optimistically indicated by the 
figures on the scale below the curve. True, this error 
in be eliminated, as it is in N.P.L. tests, by the use 
of filters to ensure that nothing but the fundamental 
reaches the recorder, but even then the curve does 
not convey visually the kind of noise which one might 
expect under working conditions 

Much more information is conveyed by an oscillo- 
graphic form of presentation of the response curve 
recently developed by G. A. Briggs of Wharfedale 
Wireless Works. In this the output waveform is 
applied to the vertical deflection of a cathode-ray tube 
while a camera with open lens and slowly moving film 
expands a record of the trace horizontally. 

The virtue of this method is that in addition to the 
magnitude of the output some indication of the shape 
of the waveform is impressed on the record. 
Since the density of the photographic trace is a func- 
tion of the speed of “writing” of the ascillograph 
spot, one would expect the trace of a sine wave to be 
lightest at the centre, where the speed is highest, and 
progressively heavier towards the edges where the 
spot is, in fact, momentarily stationary before 
beginning its return journey. A square wave would 
give two parallel thick lines with faint uniform shading 
if any) between. On the other hand a “chopped” 
cr “limited” sine wave with flattened peaks might 
be more difficult to distinguish, since there would be 
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some degree of shading. Harmonics, when they are 
m favourable phase relationship to the fundamental, 
often show as bright bands where the speed of the 
trace has been arrested momentarily by a kink or kinks 
in the waveform. In other phase relationships the 
harmonics may give a smooth waveform difficult to 
distinguish from a sine wave without direct compari- 
son by superposition. There will then be no striations 
on the trace to reveal their presence. Fortunately 
such waves are often asymmetrical and give them- 
selves away if the relative amplitudes on each side 
vf the datum line through the centre of the trace 
ire compared. Such waveforms are typical of bass re- 
sponse of loudspeakers with asymmetrical compliance 
n the centring devices associated with the cone 

Fig. 1, which is a curve taken by Mr. Briggs of a 
typical 10-inch commercial loudspeaker, shows these 
effects well. The bright band in the frequency range 
30-80 c/s is produced by the major kink in the wave- 
form appended at 68c/s. Above the cone resonance 
the waveform appears to be much better, but there 
is considerable flattening of the upper peaks and a 
slight suggestion of saw-tooth tilting in the record 
taken at 90c/s. The flattening is at once apparent 
in the asymmetry of the trace at 90c/s 


LETTERS TO 


The Editor 


does not necessarily 


I .F. Interferenc e 


non of an a.m./f.m 


the January issue of your journal there was a descrip- 
b 


receiver for comparing the two 
v.hf. systems radiated by the experimental transmitter at 
Wrotham 

This is stated to have a three-stage i.f. amplifier on 14.1 

s, and I wonder if those responsible for this choice of 

i.f. are aware that there is an amateur band from 14.0 
to 14.4Mc/s. Any amateur working on this band in the 
icinity of a receiver with such an if. is almost certain to 
ause interference, entirely due to the choice of i.f 
It can be argued, of course, that it is very difficult to 
find a frequency on which to set an if. amplifier and be 
ure that there will not be a transmitter of some kind 
breaking through, but it is also very certain that the possi- 
t of a commercial] station being in the vicinity of the 
receive! very small but the possibility of an amateur 
iving close by is quite large 

We amateur transmitters already have our troubles with 
broadcast interference and television interference; can w 
beg that designers will take what simple steps they can 
to avoid adding v.h-f. interference to the list? Make the 
i.f. 13.1 or 15.1, but don’t put it in the middle of our 
most consistent long-distance band. 


Brighton RICHARD J. DONALD, G3DJD 


Safer A.C. D.C. Sets 
YEFERRING to C. E 


Thorn’s letter in your January 
issue, I 


am doubtful if his suggestion of using an 
earthed chassis with one insulated return point per stage 
would be satisfactory in practice. Although the use of a 
single point for each stage is usually considered to be 
ideal, my Own experience is that it is usually much better 
to return everything directly to the nearest point on the 


connection I recall reading in an American 
journal that Mr. Thorn’s suggested method had been 
tried and found unsatisfactory because of the individual 
return points. The scheme there recommended was an 
Wiretess 
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endorse the 


Many loudspeakers, particularly 8in types fitted with 
what are known in the trade as “loud” cones, are 
prone to sub-harmonics at spot frequencies or narrow 
bands in the frequency range 1,000-5,000c/s. This 
fault is also revealed by Mr. Briggs’s method of record- 
ing, and a good example is shown by the double edge 
in the middle of the trace detail of Fig. 2. The corre- 
sponding waveform with alternate top peaks of in- 
creased amplitude is shown above, together with the 
undistorted waveform at an adjacent frequency. 

hough the new form of presentation may not give 
the whole picture—transient performance, for in- 
stance, is excluded—it is an important advance on 
conventional curve tracing methods, and sufficient 
examples have been given to show that it provides 
ample material for skilful interpretation. The curves 
shown were all made with sine-wave inputs; possibly 
a series with pulsed inputs of different waveforms 
could be devised to present an even more detailed 
picture of a loudspeaker’s performance 

Mr. Briggs has already applied the method to the 
examination of amplifiers and a.f. oscillators, and has 
suggested that, with a suitably speeded-up gliding tone 
record, it could be used for showing non-linearity as 
well as resonances in gramophone pickups. 


THE EDITOR 


opinions expressed by his correspondents 


earthed chassis covered on its inside by a layer of insulat 
ing material to which was clamped a thin sheet of metal 
to form the “live” return sheet for all connections. Be 
cause of the high capacitance to the chassis proper the 
sheet formed a satisfactory “earth.” If soldered connec 
uons are made directly to the sheet, it is obviously neces 
sary to choose an insulating material that will withstand 
soldering temperatures 

I suggest that the scheme is one worth further investi 
gation ¥. TUSTING 

London, N 


Phonetic {/phabets 


AM grateful to you for publishing in your December 
issue the note on phonetic alphabets, but find its 

contents most disturbing 

During my service career I wholeheartedly accepted the 
new “ Able Baker Charlie ” alphabet as more effective than 
the older G.P.O. system. But the newest alphabet as intro 
duced by I.C.A.O. appears to have been compiled by and 
accepted by those without the slightest idea of the require 
ments of speed and efficiency. What is worse, it ignores 
the capabilities of modern radio-telephony equipment. For 
example, take the letter “F” denoted by “ Fox” in the 
Services alphabet, which now becomes “ Foxtrot ”"—much 
longer. The Services alphabet has a total of 40 syllables 
against 55 for the I.C.A.O. version L. E. MOORAT 

Glasgow 

[Many will share our correspondent’s dislike of the new 
L.C.A.O. phonetic alphabet, but in condemning it we mu 
not be too insular. Most of the words chosen have a wide 
international currency, and so will be widely recognized 
by those whose mother-tongue is not English To take 
the example given, we imagine there is no country into 
which “ Foxtrot” has not penetrated.—-ED.] 
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Ww reference to A. E. Crawford’s letter (your 
Decemper issue) I do not ask for space for a pro- 


tracted correspondence on soldering methods, but am 
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hoice of suitable dielectrics and circuits, 
ompensation 1s possible, and the prin- 
ciple is quite practicable for use in regulators, servo- 
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in the overcast — The advent ot jet with its local or remote instantaneous 


“d aircraft on the world’s air presentation of sensed bearings on an 
isised the vital necessity 8" diameter meter, provides a unique 
1 approach contribution to the solution of this 


VHF direction finder, airport control problem. 
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Geneva Radio Conference 


of Results of Three 


Revieu 


world’s radio services capable of causing harm- 
ful interference and operating on frequencies 
27.5 Mc/s, should in future operate in accord- 


A Atlantic City in 1947 it was agreed that the 


below 2 
ance with detailed frequency assignment plans which 
were to include projected as well as working services. 
These plans were to be drawn up by a number of 
bodies set up by the Conference. 

Unfortunately, owing partly to the inherent diff- 
culties of the problem and partly to the loss of that 
spirit of give and take which marked the Atlantic 
City Radio Conference, the frequency planning bodies 
met with indifferent success. It is true, of course, 
that a plan for European long- and medium-wave 
broadcasting stations was agreed at Copenhagen in 
1948 and put into effect in March, 1950. In addition 
plans were prepared for medium-wave broadcasting 
in the North American Region, for the medium fre- 
quency services generally in the Eastern Hemisphere 
and for all maritime and aeronautical mobile hf. ser- 
vices. At Mexico City in 1948 a basic plan was pro- 
duced for h.f. broadcasting for one phase of the 
sun-spot cycle, but this was not acceptable to a 
number of important countries, and the subsequent 
conferences at Florence and Rapallo did not produce 
plans for the other phases of the cycle. Moreover 
the planning body concerned with the point-to-point 
services, which occupy a very substantial proportion 
of the high-frequency spectrum, was unable to pro- 
duce generally acceptable plans. It was with this 
somewhat discouraging background that an Extra- 
ordinary Administrative Radio Conference was con- 
vened by the International Telecommunication Union 
at Geneva in August last year. 

On 3rd December, after three and a half months’ 
work, an agreement was signed by the representatives 
of 65 countries—that is all delegations present except 
those of the Soviet Union and of the eight Eastern 
European countries which supported her throughout 
the Conference. The effective date of the agreement 
is Ist March, 1952. The Conference completed and 
approved plans for most radio services using fre- 
quencies from 14kc/s to 3.950 kc/s (4,000 kc/s in the 
Americas) and in most cases set dates on which they 
will come into effect. Plans were also approved for the 
high-frequency radiotelegraphy and _ radiotelephony 
maritime service and the aeronautical mobile service. 
For the plans between 2,000 and 4,000kc/s in the 
Americas, and between 2,850 and 3,950kc/s in the 
rest of the world, and for the h.f. maritime and aero- 
nautical mobile plans, the Agreement provides for 
piecemeal implementation. 

The most difficult and most important problem 
facing the Conference was to devise a means of bring- 
ing into force the high-frequency part of the allocation 
table (3,950-27,S00kc/s). The solutions proposed 
differed widely. Many delegations advocated further 
attempts to prepare complete assignment plans incor- 
porating all projected requirements, although those 
who held this view were not unanimous on the basis 


Wrmrrtrss Worn, Pearvary 1952 


Vonths’ Work 


upon which this planning should take place. Other 
countries considered that the only practicable course 
would be for each Administration gradually to adjust 
its operations by appropriate exchanges between work- 
ing frequencies and by the bringing into use by 
normal methods of new frequencies where necessary 

The Conference, however, agreed on a com- 
promise which provides that this gradual adjustment 
process shall apply on a voluntary basis throughout 
the high-frequency part of the spectrum but that in 
addition the International Frequency Registration 
Board (a permanent organ of the LT.U.) shall pre- 
pare plans for high-frequency broadcasting. The 
I.F.R.B. is to co-ordinate proposed frequency changes 

Special safeguards have been provided for the 
safety-of-life aeronautical and maritime mobile high- 
frequency services. In particular a broad programme 
of frequency changes has been drawn up for the 
maritime mobile frequency bands to ensure con- 
unuity of the service, to minimize interference and to 
allow for the fact that ships’ frequencies in the 
different bands are harmonically related. 


Further Review in 1955 


No date has been set for the termination of the 
period of adjustment but the International Frequency 
Registration Board will provide periodic progress 
reports and the Administrative Council of the LU 
has been invited to review progress in 1955 with a 
view to recommending to all countries a date for the 
beginning of a fina] adjustment period. During this 
comparatively short period final adjustments in 
accordance with the allocation table will be com- 
pulsory and the High-Frequency Broadcasting Plan, 
if drawn up and approved by then, will be brought 
into effect. The Conference also agreed that before 
implementation of the allocation table, the Inter- 
nauonal Frequency Registration Board should at the 
end of the final adjustment period re-examine the 
position and prepare a draft International Frequency 
List for point-to-point services. “his would take into 
account the current use of frequencies together with 
requirements remaining unsatisfied at that time 
This List will be considered by a further international! 
conference 

In view of the complexities of the problem and the 
extent to which the interests of the more developed 
countries, in the radio sense, inevitably conflict with 
the others, it is particularly satisfactory that so wide 
a measure of agreement should have been achieved 
albeit with some reservations. In the high-frequency 
field, of course, the Agreement is very largely per- 
missive and a great deal therefore depends on good 
will and also on the improvement of transmission 
techniques. By promising to restore order in the 
spectrum and, in particular, to enable the aeronautical 
and maritime mobile services to operate in their new 
exclusive bands in accordance with agreed plans, the 
Agreement is of great importance in the future 
development of high-frequency radio services 


WORLD OF WIRELESS 


Planning Metre-Wave Broadcasting +« Instruments Exhibition ¢ 


Record Exports e Scottish Research 


Contine:.tal V.H.F. y and supported by 141 ex! Transatlantic Veteran 
TITRE the recent zation ota sot wat “Plage i a ' MARCHESE Luigi Solari, re 
\ he | lnseting 66% oie geese alr agg 4 ferred to in our December 
Italy, two o r pro nit love . 2 ee ea ue as the sole surv.vor of Marcon,’ 
aan ‘ . wiginal band of associates, is also 
In certainly the only surviving 
participant in the transatlantic trans 
missions of 190] His book “ Storia 


n ' 
ost 


a copy of which he 

ent to us, throws many 

nterestuung sidelights on this historic 

event, during which he was at the 

Poldhu station Details are given ol 

tl Solari type of . self-restoring 

oherer, used by Marconi for recep 

n. On the vexed—but perhaps not 

highly important—question as to 

why, contrary to usual practice, the 

letter “S'” was chosen for the tests, 

book adds some information 

art from being thought to be easily 

tinguishable from atmospherics, 

. : he three dots were easily sent by 
Radio f yports inskilled telegraphists and also im 

Nov! MBER’S export f British posed less strain on the condensers 
4 radio pment ‘ than would a test signal Lke the con 
£2.235.367. which is mu f ventional “ V * which includes a dash 

: r befor b 

ta LOT 11 
£20,446.795 


( 


Electronics in Scotland 


£17,750,00 r the whole of 5 AS part of its general policy of in 


d 4 dustrial development, the Scot 
, incil, the t roadcast 1 ush Council 1s going ahead with a 
Physical Society's Shou vers, which de 1 after t t scheme for building up an electronics 
[3 . é nor peak period, increase n va ndustry in Scotland. The Govern- 
of t n ment having placed a fair share of 
ippara wgal th ure research and production contracts 
1 Scottish firms the Council hopes 
to build up technical facilities which 
can subsequently be applied com- 
mercially The research and de- 
velopment teams of most of these 
heen bb ad firms, however, are too small for the 
she. Comtnaennall kind of work the Government is offer- 
TRH he ng, so it has been necessary to form 
; s Elizabeth o 4 CO-Operative group with one large 
the Duke of Edinburg m (Ferranti of Edinburgh) acting as 
by the addition of | “pareat”’ contractor. It wil accept 
power radio - telephon urge ~=contracts for subdivision 
shespeed radi nor the members of the group 
h ecuipment ll give technical advice and 
tra.ning facilities for new 
The Government has also built 
2 new laboratory block adjacent to 
Ferranti’s v h will serve as a base 
for the work of the group 


transmitter 


fitskind tobe = PERSONALITIES 


on board s} 


f ezgaw, O.B.E., formerly 
e the three receivers uper of Research at the Ad- 
he ships secund m ‘ral Establish- 
equipment nen lemere, and now Director of 

s the aeria Phy al > at Adm:ralty, 
equipment $ 1oted to rank of 

any. or all. of vef Scientific Officer in the R.N 
ntific Service. Pr.or to jo.ning the 
niralty in 1946, he was for sixteen 
n the Research Laboratories of 
receiving oerig! the G.E.C., where he specialized in the 


the ship's receivers to be 
yperated from the mair 


Wrreress Worn, Frrevary 1952 


Dr 

received the degree ol 

s Unversity, Belfast, 
Dduted Ser 


Anthony W. Martin, M.B.E Assoc 
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}ull 


W. Jj. Kent, C.B.E., D.L., chair 
vf the er » of companies con 
liff & Co., was 

the New 


M. V. Callendar, author of the article 
I Set Testing, was in 
ch section of Lissen, 

1933 and with Pye 

ning Ekco, where 

and army walkie 
8 and 88 during 
gaged mainly on 


receiver proviems 


of the article 
joined 


Hamer, author 

460 Mc/s, 
zynal and Radar 

Towards the end of the 

the Middle and Far 

was concerned with the 

f radio maintenance 

Mr. Hamer joined the 

tories of the General 

where he has worked 

of v.hf. mult- 

ie communications 


H. Parkin, author of the article 
ch Reinforcement in St. Paul's 
| electrical en- 
undertook post- 

dielectric strength 

ies In 1940 he 

for work on 

magnetic, acoustic 

and since 1946 has 

ilding Research Station 

where he is now Principal 

er in charge of the sound 

section of the 


| or and acoustic 
cs Divisior 

J. H. Taylor, co-author of the article 

Speech Reinforcement in St. Paul’s 

Cathedral, was trained at Faraday 

{ left Standard Telephones 

n 1931 to become one of 

nders of Pamphonic Repro- 

where, except for service 

as a radar officer in the R.A.F., he has 

been since then 
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Licences. 
of 81,959 


A record mor 
te.cv $.0n Len 
the Post Ovice 


Marchese Luigi Solari, veteran of 
the 190/ transatlantic transmis 
sion tests (See opposite poge 


Isle of Wight Transmitter. Des 
the Government's shelving of 
B.B.C.’s plans for the erectior 
low-powered television stations 
the areas not adequately 
the main stations, the ( 
engineers are going ahead 
tests The Isle of Wight 
Planning Committee has appr 
with certain prov.sos——the erect 
750-ft lattice steel mast and transn 
buildings at Rowridge, Carisbrook 

“ Contacts,” used in its literal sense 
is the utle of a convention being orgar 
ized by the East Midland Centre of th 

E.E. for April 7th-9th, which will be 
held at Loughborough Colleg 
first part of the conventio 
devoted to the subject 
Dury Contacts in Theory F 
and the second to “ Heavy-Duty 
tacts.” Further particulars and 
tration forms can be obtained 
R. G. L. Ryan, the Brush 
Engineering Co., Ltd., Loughborough 
The convention will not be confined t 
members of the Institution 

Electronic Instruments.—A course of 
lectures covering eclectromic instru 
ments and their applications is being 
held at the South-East London Tech 
nical College, Lewisham Way, S.E.4 
The first part of the course covers, in 
eight lectures, the general subject of 
instruments, part two six lectures 
deals with electronic computing, and 
part three (four lectures) with catho 
ray oscilloscopes and their applications 
The lectures, which will be held on 
Tuesdays, began on January 8th and 
will continue until May 13th. The fees 
are: parts one and three £1 5s inclusive 
part two 12s 6d 

“Sensitive T.R.F. Receiver.”—Re- 
prints of the article from our November 
issue describ:ng a sensitive t.r.f. broad- 
cast receiver are now available from 
our Publishers: price Is, or by post 
Is 1$d. The reprint includes an intro 
ductory article (October issue) on the 
automatic gam control system embodied 
in the receiver 


N. American Television.—A network 
television relay stations linking 

: with Toronto and Mon- 

ttawa, is planned by the 
Broadcasting Corporation 

yns, which are not ex- 

eted until 1953, are 

the Bell Telephone 

an interchange of 

programmes. Each 

fifteen relay stations will be 
pped with two pairs of 10-ft square 
radiators The television stations 
Montreal and Toronto will not be 
ly for some time, although the Mar 
tudio and O.B. equipment for 


was shipped some time ago 


Radio Officers’ Pensions.—A supple 
ntary non - contributory pension 
or rad.o ofheers in the employ of 

anv is announced by the Mar 
rnational Marine Communica- 

The scheme is independent of 
Merchant Navy Officers’ Pension 

i and National Health Insurance 
ns, and is open to radio officers 

» }0 ned the company prior to January 
1937, and will be 65 before 1978 


S.W. Listening Contest.— This year's 

rt-wave lsten.ng competitions, or- 
ganized by the International Short- 
Wave Club, will be held during the 
s¢ j and third week-ends in 

bruary Full particulars of the com 
petition, which covers the reception of 
both amateur and short-wave broad- 
casting stations on the African con 
nent, are obtainable from A. E. Bear, 
1.S.W.C., 100, Adams Gardens Estate, 
London, S.E.16 


B.B.C. Reception.—The mobile trans 
nitter brought into use by the B.B.C 
n December 23rd—the seventh of the 
welve low-power stations to improve 

-ption of the Home Service—is set 
» in Folkestone and not Eagtbournc 
stated erroneously last mont 


Manchester Television Centre. 
a view to forming a Manchester 
entre of the Television Society, a 
meeting will be held at 3.0 on 
February 9th in the Milton Hall, 244, 
Manchester. 3 Following 
liscussion regarding the formation 
vf the Centre, a talk entitled “ The 
Television Aerial and its uses,” will 
given by L. D. E. Perkins (Belling- 
Lee Particulars are available from 
R. Lawton, 10, Dalton Avenue, White- 

field, Nr. Manchester 


INDUSTRIAL NEWS 


Emitron valves and  cathode-ray 
tubes, made by Electronic Tubes, Ltd., 
of High Wycombe, Bucks (a subsidiary 
of E.M.1.), are now available to the 
public through the normal! channels. 
They have so tar been available only 
to set makers 

Ediswan-Clix Amalgamation. — The 
Edison Swan Electric Co. announces 
that « has acquired the share capital 
of the General Accessories Co. and 
British Mechanical Productions, Ltd. All 
G.A.C./Clix products will be marketed 
through Ediswan distribution channels 

Co!umbia-Philips Agreement. —Ph lips 
Phonographic Industries, Baarn, Hol- 
land has reached agreement with 
Columbia Records Incorporated, U.S.A., 
to co-operate on a world-wide basis for 
the exploitation of their record libraries, 
with effect from January Ist, 1953, 

Mullards have opened a valve and 
crt. service depot at Berry Lane. 
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MEETINGS British Institution of Radio Engincers 
shag London Section—”™ Search Radar fer 
Institution of Electrical Eng nee-+ vil Aircraft” by P. L. Stride (Bhee) 
Faraday Lec:u te 1 Recor t 6.30 on February 20th at the Loa, 
| School of Hygtene and Tropical 
Kepp Street, London, 
: S tush S : ne Specia 

ar 97 a an ’ ) ograph Technique vy Prof 
ast be neu T M. Bruce, M.Sc., Ph.D. (followed 
Sobell Service sit to the Electronics Laboratory 


ne ym February 7th at the Royal 


n ' 


Memorial Lex 

O. Howe, D.Sc 

n February 14th at the 
Philosopt De _ The 
by Paul 
0 on 27th, at 


of Engineers and Ship- 


Rola Celestion Ltd 


Section A sympos 
Student Members at 
3th at Neville Hall 
ka lland entre mor n Stgate vad astle-upon-T yr 
* . ft at t 
to t 1 Midiands Section “ Gas 
Hogg Lougt gn Ce Re : \ Switching Elemen 
I ! f ane Wester ur e Suttor ld t d eddie, B.Sc. (G.E.( 
K ) , field les f f z n I at 7 
Corporation Strect 
Coventry 
Section.—* Valve 
Manufacture,” by C. C. Vodden, M.Sc., 
at 7.15 on February 26th at Wolver- 
and Staffordshire Tec 
Wolverhampton 


I ivingston 


15 on 


Hunts 


b a 


R 
O.B.E., D.Eng 
nd 7. M. ¢ Pur 


Jevelopments 
Jay Dev oF Television Society 
London Section.—‘“In Search of the 
Perfect Raster” by P. J, Edwards (P.O 
Eng. Dept.) on February 14th 
“ Television Receiver Design” by 
J. E. Hillyer and A. E. Howard (Plessey 
February 29th 
' Both meetings will be held at 7.0 at 
— ‘ r, tr I ri the Cinematograph Exhibitors’ Assoc- 
u Bois Co : A f P iation, 164, Shaftesbury Avenue, Lon- 
ion, W.C.2 


British Sound Recording Association 
Portsmouth Cent Annual General 
Meeting. “Development of Tape Re 
ders” b J. Collinson at 7.30 on 
February 14th at the Central Library 
Guildhall Square. Portsmoutt 


Institute of Practical Radio Engineers 
Thame J Branch.—* Inter 
Wavebands ” b 
larke (G.P.O. Lon 
munications at «8.0 on 
at the Wheatsheaf Hote! 
irk “t PI - Kin 


Institute of Navigation 
Navigatior 1 

by Sqn. Ldr 

Februar 15th 

ra hic al SOC Let’ 


London, S.W.7 


Institution of Electronics 
ern mcn Develor 
r ir Multi : Electronix 
asuring Instruments’ by S R 
kins M.Brit.1.R.E., Assoc. 1.E.} 
o 7.0 on February 20th at the 
Technology, Manchester 


Electro Physiological Technologists’ 
Association 
General Meeting with papers and 
tape recorder at the receiver- yonstrations at 10.30 on February 
tory for the B.B.C's overseas programme 9th at the Maida Vale Hospital, Lon- 
» radio industry don, W.9 
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VORTEXION 
High Quality 


Reproduction 


** FIFTY and THIRTY WATT" CINEMA 
AMPLIFIERS as illustrated for single or 
double P.E.C. input with separate adjust- 
able bias. Full range of tone controls to suit 
all needs with built-in Exciter Supply if 
required 


TYPE C.P. 20A AMPLIFIER For AC Mains and 
12 volt working giving 15 watts output, has 
switch change-over from AC to DC and *‘Stand- 
by "’ positions. Consumes only 54 amperes from 
12 volt battery. Fitted with mu-metal shielded 
microphone transformer for 15 ohm micro- 
phone, provision for crystal or movinziron pick 
up with tone control for bass and top. Outputs 
for 7.5 and 15 ohms. Complete in steel case 
with valves 


FOUR-WAY ELECTRONIC MIXER This unit has 4 built-in 
balanced and screened microphone transformers, normally 
of 7.5-30 ohms impedance. It has 5 valves and selenium rec- 
tifier supplied by its own built-in screened power pack con- 
sumption 20 watts. Suitable for recording and dubbing, or 
large P.A. Installations since it will drive up to six of our 
50 watts amplifiers whose base dimensions it matches. The 
standard model has an output impedance of 20,000 ohms or 
less and any impedance can be supplied to order. 


OTHER MODELS IN OUR RANGE OF 
AMPLIFIERS ARE 


‘“*SUPER-FIFTY WATT" 
“THIRTY WATT ”’ 
“10-15 WATT RECORD REPRODUCER "’ 


These are fitted in well ventilated steel cases 
with recessed controls, as illustrated. 


Full details upon request. 
Export enquiries invited 


VORTEXION LTD.. 


257-261 THE BROADWAY, WIMBLEDON, LONDON, S.W.19 
Telephones: Lib 2814 and 6242-3 Telegrams: “Vortexion, Wimble, London.” 


rectifiers 


for the radio industry 


2 
@ 
€ there is almost certain to be a SenTerCel 
€ Vv JO a better joD because it: 
@ Saves space and weight. 
© Reduces wiring. 
© Withstands an unlimited instantaneous overload. 
© Reduces heat dissipation. 
®D Needs no “warming-up” period. 
© Saves the cost of a valveholder. 
@ Is practically indestructible in service. 
© imposes no limit on the size of the reservoir capacitor. 
rico O is low in Cost, Bt 


$210, Te 


Stondard Telephones and Cg obles Limited 


"¢. SELENIUM 


RECTIFIER DIVISION WARWICK ROAD BOREHAM WOOD HERTS 
Telephone : Elstree 240 Telegrams ; SenTerCel Borehamwood 


EQUALIZATION 


By “CATHODE 


HAT are commonly called tone controls and 
tone correction circuits are known by the 


professionals as equalizers, because they are 
meant to make the overall gain of an amplifying system 
ill frequencies. For instance, if Fig. l(a 
cy characteristic of, say, a sound re- 
in be put right by an equalizer with a 
like Fig. 1(b). The overall result, seen 

he two together (c), is flat. 
| 


information has been issued about 
But unless one is exceptionally good 
and electrical circuit theory, putting 
practice is hard work, and slow too. Judging 
advertisement pages during the last few months, 
there must be a good many people beginning to take 
in sound recording in general and tape 
in particular. The frequency characteristic 
ecording head and tape is so very far from flat 
at considerable equalization is quite essenual. The 
gramophone enthusiasts have been familiar with the 
ame sort of problem for quite a while. And in the 
pre-emphasis it crops up in frequency modula- 
lone controls are useful in radio receivers and 
other kinds of amplifiers. So altogether this 
must concern a largish percentage of Wireless 
But there seems to be a gap between 
content to follow cut-and-dried circuits 
ind those who can work everything out for themselves 
from first principles. Is it possible to find suitable 
I values for correcting given departures from 
without spending a lot of ume performing 
culauions 7 


interest 


r 


u 
those who 


r 
+ 
i 


ve recently been devising an amplifier for 
ind quite frankly I couldn’t spare the ume 
ut the equalizing circuits to a fraction of a 
bel in the approved manner. The method I did 
can be explained in one article; and having a suit- 
oscillator and output meter I was able to 
results were quite good enough for 
irposes. The method is applicable, of 
other systems than tape recorders, and even 

uts such as detector output filters 


get down to some examples it would 
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Fig (a) Example of a hilly frequency characteristic to be 
equalized; (b) required frequency characteristic of equalizer 


and (c) extremely satisfactory result of adding (b) to (a) 


(Below ieft) Fig. 2 


édb rise at the low-frequency end would 
be unlikely to 


ause frequency distortion, but it might 
easily cause non-linearity distortion by overloading the out 
put stage because it is double voitage and fourfold power 


(Below right) Fig. 3. Frequency characteristics obtained by 
passing a constont current through resistance and the two 
kinds of reactance. There is no significance in the zero 
position of the db scale; the only purpose of the scale is 
to show the pe of the reactance lines —6db per octove 
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FREQUENCY (c/s) 


migt 


ung to pick out and remind our 
iples that we are going to employ 


; 


cte 
is what is commonly called fre- 


start by asking why we want a 
1! 


ristic at all. The stock answer 


course we want flatness. But 
deny that that is theoretically 


point. To criticize an amplifier 


id 


aracteristic shows a bump or 
on the ground that it would 


distortion, shows a lack of pract- 
For it is a kind of distortion that 
without a thought, being in fact quite 
ever 
nent, and even if they are abolished 


perfect the amplifer and other 


the source of sound into the 


listener, the reflections from the 
werall frequency characteristic look 
the 


SC 


Alps. So if the amplifier has a 
ere in its characteristic it 
) improve the overall result as 


for going to the other extreme 
all about the frequency curve 
quite right, but the most im- 
avoid frequency distortion but 

That may sound strange 


for example. The 6db bump in 


b 


typi 
so it could hardly be condemned for 
distortion. But consider what will 


h 


as 


it well improve the overall fre- 


y helping to compensate for the 


al of most loud speakers below 


stage if one attempts to run it 
ny very low-frequency full-ampli- 
ind u one gets in organ music, will 
yuble the maximum allowable signal voltage to 


iusing large quantities of the worst kinds 
Alternatively, if one cuts down the 
bur 


the 


cea 


gramme 


1er 
frequency characteristic, not only for 


whole 


n 
pM 


p comes within the acceptable 
ywer Output is reduced to one 


should be perhaps a 4-watt out- 
to an effective l-watt rating (so 


re 


is liable to contain strong low 


asOns it 1S Wise to aim as far as 


but for each part of it separately 


it 


each end may not matter much 


hain, but it is a common tendency 


her 


n, 


ind if tolerated the separate 


add up to so many db that the loss 
nd the frequency distortion can no 


t 


dV 


the inevitable irregularities of 


to include something whose 


epart seriously from the straight and 
ust 


Voi 


Ac 


in 


erab 


Or 
resistance) varies with frequency 


make the best of it with tone 
i the overloading or power- 
ivisable to do what is necessary 
the system, particularly if the 
le—say 10db or more 

rection is the fact that reactance 


directly proportional to fre- 


itive reactance is inversely propor- 


ce, 


I 


alternating current is passed 
he voltage across it is the same 


[he resistance can be said to have 


i! 


i 


teristi But if the current 1s 


passed through a reactance, the voltage rises or falls 
with frequency, depending on whether the reactance 
is inductive or capacitive. If inductive, doubling the 
frequency doubles the voltage; if capacitive it halves 
it. When it is frequency that is doubled (or halved) 
the usual wavy i expressing if 1S tO Say if 1S raised (or 
lowered) an octay And when it is signal level that 
is doubled (or halved) the usual way of expressing it 
is to say it raised (or lowered) 6db. Therefore if 
the current through a reactance is kept constant at 
all frequencies, the voltage across it varies 6db per 
octave. The basic characteristics of resistance and the 
two kinds of reactance > compared in Fig. 3. These 
are the raw materials of tone correction, the art of 
which consists in blending them to get the desired 
effects 


Simple Example 


A tremendous amount of time and effort is saved in 
all this sort of work by making use of an abac or nomo- 
gram due to the lat A. Barclay and reproduced 
with modifications) as Fig. 4. This, and a similar one 
connecting voltage, resistance, current and power, to- 
gether mal omprehensive guide to choice of com- 
ponents. As you see, Fig. 4 has scales of reactance, in- 
ductance, frequency, and capacitance; and if the 
values of any two these are known the correspond- 
ing other two can once be found simply by laying 
a straightedge across the scales. A piece of thread 
will do, but I prefer a strip of Perspex or other trans 
parent material with a fine straight line scratched 
down the centre Somewhat similar abacs, covering 
audio and radio frequencies separately and so having 
rather clearer scales, are included in “Radio Data 
Charts, 5th Edition, by J. McG. Sowerby; the audio 
one is No. 22 

Clearly, if the characteristic to be equalized happens 
to slope 6db per octave it can be compensated by 
using the signal voltage developed across a reactance 
But it must be remembered that the necessary condi- 
tion is that the current must remain the same at all 
frequencies regardless of the variations in reactance 
Theoretically this necessitates a signal source of in- 
finite resistance, but in practice it 1s usually enough 
to derive it from an r.f. pentode, having an r, of one 
or two megohms. It may even be good enough to 
connect a relatively high resistance in series with the 
reactance. Of urse, this means that only a small 
fraction of tl ivailable signal voltage can actually 


equalizing circuit consisting of a 
which the usual resistance coup- 
ve reactance. The result is Fig. 6 
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1¢ stage « largely 
may be necessary 
than one stage for tone 
wove those needed for 
suppose the usual ul 
tage 1s replaced by 
The g» of a suitable 
mmA/V, and it 
ipling impedance is well 
approximation for the voltage 
uned by muluplying the impe 
in m At 1,000k 
ay, U reasonabl | - c 
would Imost enturely reactance, and can found 
Fig. 4; and in thi ise 
at this frequenc\ 
There is no need to work 
ause it rises with fre 
Ar least, within limits 
equency end, the 
no longer much larger 
gradually flattens out 
int will be rea 
much less than 
¢ Slope will flatten 


ige gain 


reactan 


equalized flattens ul 
viously be to proporti n 
to make the equalizer fit 
it which some people 
ir depth 3! 
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ause I nope t De adie t i tn it is really quite 
28yV 


again, we see that at the extreme 
o the fact that the reactance 
it is negligible compared with 


Looking 


me nas a resistance 
middle trequencies tl 
resistance and provides the 
per octave. Around the fre 
irve is neith ne thing nor 
Now this 


uation: f and wr what 1 


gradually merge 


ictance are e 
which the level and sloping 
, sO it is fair to think of 
> the ( the reactance 
eable in be seen more 
d view the 
needed, for f 
resistance and 
the particulars of 
remember 


uctanc I ipacitan 


situatior ire a 


ightfully 


Designing a Bass Lifter 


What is usually wanted, of co , is the value ol 
nductance apacitance needed to put f; in the right 
place id that is just as easily found. A good example 

fter to compensate for the loss 
which occ in the making of disk records and which 
usually amounts to 15db at 50c/s, sloping off at 6db 
What happens below 50c/s is rarely of 
more than academic interest, because few reproducing 
equipments a! upable of handling full level there 
even if it were provided So we shall assume that 
the slope can be allowed to flatten out when it reaches 


general level 


to work 


per octave 


We need the opposite kind of slope to Fig. 6, so the 
replaced by a capacitor. And as 
that alone is incapable of feeding anode current, some 
onductit ng a relatively high impedance at 
ill concerned frequencies must be provided in parallel 

Fig. 4 shows th 1 coil to have a reactance of 100k 
S0c/s would have to be about 320H, and with so 
would probably need a Mumetal case for 
hu and altogether would be much 

expensive than a 100-k‘! resistor 
than 100k‘! would not bring 
ruionate gain, because it would 
less would bring unnecessarily 
‘member that even at 50c/s the real 
the capacitor—should have a sub- 


xwce than the 


oil will have to be 


many turns 
keeping out 
bulkier and mo 


} feed resistor if 
slope is to be maintained up to or 
frequency. Allowing for the fact 

nd reactances add up at right angles 

k‘) should be ple. Fig. 4 shows 
ipacitance is 0.1 which is 32k 

50-c/s voltage 
to the 100-k! 
‘lowing valve 


33db. This fal 


the nearest 


little 
4 littic 


level 
Want a resistan 


of the frequency 
¢ giving a gain of al 
which is a volt gain of 8 This is g 

required resistance, which is therefore 5.3k! 
neglected some items at 50c 
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yerestimate and would have no hesitation is rounding 
it of So the required circuit is Fig. 8 Here 
1as been connected to —h.t. instead of 
avoid making most of the signal cur- 
the h.t. source, but it is nevertheless 
aralle| with the anode feed resistor 


b 


Using the Abac 
think the foregoing procedure Is not so 

und I agree. I shall now show how I 
Anybody who knows enough about 
iracteristics to be wanting to do this job 

i know that the bend of the curve is round 
This is where resistance and 

! Pivoting the line about 
n Fig. 4. one looks for a standard 
i¢ in line with a suitable number of 
which requires 10 or 12 k‘2) might 
but its reactance at 50c/s is seen to be 
getting rather too near 100k‘! for the 
So O0.luF (generally 
buy) and 5 or 6k!! is an obvious 

ig. 4 the whole process takes perhaps 
And the result, Fig. 9, is quite good 


¢ equal 


be neglected 


o make sure that the 50-c/s 

being lost because of inadequate blocking 
n relation to the grid leak resistance 
e¢ would probably be at least 0.SM‘? so 
the anode feed resistance too much 
blocking capacitance, being in series, 
very low frequencies. But the 
negligible if the turning fre- 

Fig. 4 shows that the capaci- 

IM‘: at 20c/s is 0.008«F, so the 

0.01«F—would do nicely 

about the very high frequencies? The 
t e of one valve, plus the input capa- 
valve, plus the stray capacitances 
capacitors, and wiring, 
it need not be more if 
intelligent It comes in 
it the high-frequency end 
corresponding turning frequency 
to strays would be 3db) is above 
is hardly enough to worry about at 

io frequencies, even of the “hi-fi” order! But if 
ne were attempting high gain in a straight amplifying 
with 250k!) coupling resistance feeding into a 
Miller effect brought the effective stray 

up to 150pF, the turning frequency would 

, which is quite another matter 


, 1 
tocK value 


resistors, 
i at 30pF 
1 al Op 
reasonably 


Pre- and De-emphasis 


or its equivalent) and the f,; 


Armed with Fig. 4 
h nly a few minutes work to find suitable 


values for amplifier circuits, putting in 
‘quency distortion where it is required 
where it is not. Even if the values 

a basis for experiment, it saves 

to have them nearly right from 

>, one needs some practice to tackle 
mplicated requirements with confident 
been conveniently assuming 
to be corrected is 6db per octave. Often, 
pre-emphasis) is due to a tone 
we have been considering, so will 
he right gradient but also a bend shape 


we nave 


slope 


ve! 
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recording 


a | 


— +-- $4— 


. oe | ae 
100 200500500 Ik 


2S} 
. 


FREQUENCY (c/s) 


LS 
Fig iU. Another ex 
ample of tone-correct 
ing circuit n which R ‘ 
the reactance is if 
series with the source 
This is @ common 
method of boosting 


£ 


the top frequencies 


that can be exactly fitted by the equalizer. As 
plained some while ago* it is the 
types to reckon emphasis 
seconds 


I ex 

custom among [{.m 
pre- and de-) in micro 
There is something to be said for this, be 
cause the number of microseconds is equal to L/R (in 
microhenries and ohms) in the pre-emphasis circuit 
and CR (in microfarads and ohms) in the de-emphasi 

circuit. For instance, to correct the usual 50 micr 

seconds of pre-emphasis one needs 50 microfarad-ohm 
in the receiver; so if 1M‘? is a suitable resistance the 
capacitance to go with it must be SOpF. If you divids 
one million by the number of microseconds you hav: 
the frequency at which the rise or fall amounts to 


* “ Pre-emy nd De-emphasis May, 1947 


ection will probably nat be noticed 

too, that the slope flattens out 
infinite-source-impedance condition 
wn, as in Fig. 9, and with a little 
bend curve which is 6db per octave 
be made to compensate reasonably 


ation of simple sistance / reactance 
viel desired result it may be necessary 
| both kin f reactance at once to form a tuned 
‘ful when one wants 
characteristic at one end and then 
is in Fig. ll. An advantage of 
abac in “ Radio Data Charts ” 
hat at one oke it shows both capacitance and 
nductance needed to tune to a given frequency, and 
also their tance (which, of course, 1s equal at that 
frequency This reactance value gives some guidance 
to the amount of resistance the circuit should have, 
c for it should not be much less than the reactance, 
turning frequency f otherwise the circuit will resonate sharply; and while 
0,000 divided by 2 this may be useful for producing a steep slope in one 
[ that what I have tage it is generally unwise because of the transient 
orts of circul distoruon it causes 
quency, suc Still another device is negative feedback with reac- 
ind R in wce in the feedback circuit. But we are getting right 
at work with beyond simple tone correction. So let me summarize 
l6db frequency my recommended procedure, which can be made to 
catch like this witt cope with most of the situations one actually comes 
| kinds of resistance 
I have not mer Examine the frequency characteristic to be 
circuit CR equalized, and see if it can be analysed into horizontal 
signal at th ind 6 (or 12, or 18) db per octave sections. If so, 
ing-frequency note the turning [requencies 
with Fig. 4 2) Sketch out circuits with reactances to give 
slopes in the opposite directions 
t always chance 3) Use Fig. 4 with the straightedge pivoted at the 
solution 1 turning frequency, to find the reactance to go with a 
resistance that gives the right level for the adjoining 
flat section 
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t showing adhesive tape resistors bridg- 
ring.’’ Reproduced from ‘* Nationa 
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MARCONI 


serves 


mankind 


When Marconi died, one tribute 

said of him “ What other men had been 
content to prove impossible, 

he accomplished ”. From simple 
beginnings his inventions in wireless 
have been extended to hundreds 

of activities. Every weather-ship report, 
every wireless-bearing taken from 

a flying-boat and every radio 
programme broadcast traces back to 


the pioneer who put his genius 


at the service of mankind. 
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Is Information Theory 


of any Practical Use? 


THOUGH modern Intormation Theory 
its existence mainly to the efforts of communi- 
ngineers, it is now being applied to 
r bra s of science in which transmission 
function. Physiologists, 
engineers, Statisticians, 
physicists, psycholo- 
ians and economists are all discovering 

! nething for them. As a result, this 

trange child of the older Communication Theory 
Hartl ill that) has now grown out of all 
recognition and communication engineers are begin- 
it it with the perplexed eye of a father 
wonders whether he really was responsible. In 
they are beginning to ask themselves whether 
block off the old chip is now of any real practical 


owes 
ition 
' ' ] 
OI 1s 4 Vilal 

ind radai 
neurologists, 


tO LOOK 


ni 
nis 


Theory is not in any way concerned 
“ the meaning, value or truth of messages It 
regards information merely as a commodity, and 
defines it simply as a change in what is already known 

whether that change is in the sequence of symbols 
f a code message or in the structure of a waveform 
arrying speech, music or television images. Thus 
he amount of information received is proportional 

the “ it has caused, and since 


rmation 


he “amount of change” 
hange can be measured the information is put 

4 quantitative basis 
One type of unit in which information 1s measured 
he logon—the smallest possible change that has 
iny effect on what 1s already known. Another one is 
bit or binary digi. This comes from the notion 
transmitted down a channel has 
been selected from a finite number of. possibilities 
by eries of simple yes-no choices, as in the binary 


message 


ode 

[his selection idea is very important in Information 
Cheory Modulation, for instance, is regarded as 
the encoding of symbols selected from a finite 
s signals suitable for the channel 
forming this “alphabet” (which can 
say, amplitude levels of a television waveform) 
known also at the receiving end, and demodula- 
ym is a matter of selecting them according to the 
ide signals which come in and so reconstituting the 
message.” If something is known about the 
tatistical structure of the “alphabet” (probabilities 
ymbols occurring) at the receiving end, a 
it “guessing” is possible in recon- 
message, and this facility is known as 
‘limination of redundancy would save 
of bandwidth in our communication 
hannels but it would also destroy this facility for 
‘guessing,” which allows us to bridge the gaps in 
message broken by-noise or imperfect transmission 
So redundancy, in spite of its name, is quite a good 
thing to have 
There 1s mn 
ome Vv ilue iS 

ication 


Iphabet ito 


svmbols 


doubt that Information Theory has 
an aid to the understanding of com- 
iques which are already established 


1982 


But then, of course, 1 is very easy to be wise alter 
the event. What engineers would really like to know 
is whether the Theory can be used in a more active 
way, for improving techniques and devising new ones. 
This was the main theme of a recent informal dis- 
cussion at the I.E.E. following an introductory lecture 
by E. C. Cherry; the utle was “What Practical 
Benefits can Communication Engineers Expect from 
Modern Information Theory?’ Some of the 
speakers thought that the Theory might help to con 
centrate effort on profitable lines of development by 
indicating clearly the limits of what was possible 
For example, CE. Shannon had evolved a formula 
which represented an upper limit of the capacity of 
a particular channel for conveying information; this 
might provide a yardstick against which various 
modulation methods and codes could be assessed 

The lecturer stressed that one useful concept pro 
vided by the Theory was that the significance of 
an item of information went in proportion to is 
unexpectedness. More information, for example, was 
conveyed in the steep portions of a waveform than 
in the relatively flat portions and this fact suggested 
the desirability of expanding the more significant or 
“steep” parts of a “message” and contracting the 
remainder, in order to improve the utilization co 
efficient of the channel 

The idea of redundancy 
fundamental and suggestive. (This had been brought 
out earlier by a gramophone speech in 
which the waveform has been clipped top and bottom 
and so reduced to a series of identical pulses having 
only significant spacing—it was nevertheless intel 
ligible.) The Vocoder had already shown that if such 
redundancy in speech could be reduced a great com 
pression of telephony bandwidths would be possible 
Information Theory, however, suggested that a 
good deal more compression might be achieved by 
alteration of the statistical structure of the signal 
and the same applied to television 

In general. speakers felt that Information Theors 
opened up the possibility of greater economy in com 
munication systems in future by the planning of the 
system of coding to suit both the channel and the 
message 


was also thought to be 
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HEARING-AID BATTERIES 


: ra h.t. hearing-aid 
covered by h revised 
Standard BS966, originally published in 1949. “Dimen 
sions and Nominal Voltages of Batteries for Valve-Type 
Hearing Aids,” as it alled, specifies the designation 
nominal voltages, dimensions and methods of connéction 
The test to be employed to determine the 
ance of battery socket is also giver 
Copies of BS966:1951 may be obtained from the British 
Standards Institution, 24, Victoria Street, London, $.\W.1 
fe ft 


batteries are now 
edition of the Britist 
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STUDYING 
BRAIN WAVES 


Electronic Techniques in 


Electro-encephalography 


(Ediswan) 


il omething like ten they are difficult to keep stable at such high gains. On 


| 
onnected by a vé the other hand, RC-coupled stages with sufficiently long 


inter 
verve fibre Each cell can time-constants tend to “block with momentary 
nulator, taking in and put werloads [he usual way out is a compromise, with 
npaniment of chemical RC coupling in the early high-gain voltage-amplifying 
mall that charge and stages and direct coupling in the later power- 
to no more than electrica implifying stage 
Such impulses ar Interferenc s another problem To avoid 
lunication system xtraneous pick-up, most EEG amplifiers use balanced 
asses of the | push-pull ges throughout—interference signals will 
impulse Ter yenerally be in the same phase at both grids and so 
l m a continuou will balan t at the anodes. In particular the input 
detected ‘iz. 1 show sti i red to have a very high discrimination 
uch as this are the every ist’ thes n-phase” signals The early stages 
wephalograph\ As well a | vulnerable to 50-c/s mains hum from the 
eneral understanding of th r supplies, so it is common practice to build then 
widely used in 1 p iplifier and run this from batteries. There 
ven have some v e, ywwever, different ideas on the subject. The 
lectro-encephalo ncephalograph, for instance, has a 
nd so ( batteries for h.t. and grid bias and 
ive tabilized d.c. for the heaters, while 
e to get the Marconi instrument is run enurely from the mains 
he has potentials « Apart from reducing interference, another reason for 
vork with, but ’ having a balanced input to the EEG amplifier is to 
vhat get rough to th } un ff channels to be connected to the 
mething like twenty-fold alp without “ cross-talk.” The electrodes are usually 
the mirror ly ng n lines as shown in Fig. 2. This method of 
w, but nowadays, of cou V ng from pattern of electrodes on the head ts 
amplified until it will drive very useful in locating particular sources of activity 
{ without imposing to such as tumours A tumour in the brain generally 
generator Che electro produces ow-frequency rhythm of 1-3c/s The 
basically a high-gain lectrode e connected to the amplifiers in such a 
recording instru wi it the signals from those on either side of the 
ontains six ot * give deflections in an opposite sense, and so 


i t 


eous recording fron pe” is’ can be found 


Pen recorders are c s the strongest form of electrical activity in 
the EEG* is imm mos sople is the “alpha rhythm,” arising at the 


el J a 
Pere lee, (rrrunyeyy, Ni mata aintehiyeirndl 


electrodes ", the pationt ° *) 
races were obtained. T ) 2 ° 
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Left: Fig. 2 
the * helmet 


Show ng 

used 
with the Marcon 
electro-encephalo 
graph for holding 
electrodes in contact 
with the head 


Right: Fig. 3. Sec- 
tion of an EEG record 
arrying an automatic 
frequency analysis of 
the waveform mn 
channel | 


back of the head. It is most pronounced when the 
brain is at rest, and seems to have a lot to do with 
the mechanism of vision for there is a very marked 
drop in amplitude when the eyes are opened— 
especially if they occupy themselves with any kind of 
pattern—and a rise again when they are closed (see 
Fig. 1] The effect may be useful in character tests, 
for people who tend to think in visual images have 
mall alpha rhythms while those who think in abstract 
terms have large ones, and in both types the rhythms 
ire unaffected by opening or closing of the eyes. 
People who use both kinds of thinking show the 
“responsive” type of alpha rhythm in Fig. 1. A 
popular theory just now is that the alpha rhythm 1s 
part of a scanning system for converting the spatial 
electrical images on the “screen” of the visual cortex 
projected there by the eyes) into ordinary time- 
sequential brain signals. 

Ihe frequency of the alpha rhythm is about 10c/s 
but there is generally a periodic rise and fall in ampli- 
tude which suggests the beating together of several 
frequencies, and when the rhythm is analyzed it shows 
i number of components between 8 and 13c/s. Most 
EEG records do, in fact, contain periodicities which 
are not obvious to the eye but all the same have a 
definite significance in the study of the brain. To 
sort them out, electro-encephalographers often resort 
to the waveform analyzer. A rather interesting one 
has been developed by Ediswan from an original 
design by Dr. W. Grey Walter. Used in conjunction 
with an electro-encephalograph, this will do a fre- 
quency analysis every 10 seconds and automatically 
write it on the part of the EEG record to which it 
refers. The record looks something like Fig. 3. Each 
period of 10 seconds along the time scale represents 
a complete frequency spectrum. The spikes stand for 
particular frequencies and the height of each one indi- 


Fig. 4 


analyser des 


Simplified block diagram of automatic frequency 


ned for electro-encephalography 


FREQUENCY 
SELECTORS 


cates the integrated amount of that frequency compo 
nent present in the waveform over the 10 seconds 
How is it Ihe simplified block diagram in 
Fig. 4 will give some idea 

After amplification, the EEG waveform goes to a 
bank of 24 frequency which separate the 
components, and the output from each selector serves 
to control the amount of charge received by a capacitor 
through a pentode The 24 capacitors, with charges 
proportional to the frequency components, are then 
scanned by a motor-driven rotary switch and the 
resulting voltages go to a recording pen to give the 
“kicks” shown in Fig. 3 Ihis pen, incidentally, is 
displaced along the EEG record so that it writes out 
the analysis at the correct place.) To give a continuous 
analysis, two sets of 24 capacitors are provided, 
Cya-C.,,, amd C,,-C,,,, and the rotary switch 1s 
arranged to work the switch S so that one set is being 
charged while the other is being scanned and recorded 
The frequency selectors are actually two-stage 
amplifiers with frequency-selective feedback—in fact 
RC-oscillator circuits—and they have resonant 
characteristics similar to ordinary tuned circuits 
These are used because the conventional tuned circuit 
is not very satisfactory at the low EEG frequencies 

A somewhat simpler method of analysing the wave 
form is by use of the human ear, which is in itself an 
extremely sensitive harmonic analyzer. It has been 
found, too, that if the EEG is being observed on a 
c.r.0., an audible pulse locked to the sweep is a help 
in detecting some consistent disturbance when the 
signal/noise ratio is very high 

While the tvpe of EEG record in Fig. 3 will give a 
great deal of information to anyone who can be 
bothered to look for it, as a method of presentation 
it is not particularly happy. The main trouble is 
that it does not give a geometrical picture of the brain's 
electrical activity. How- 
ever, the problem has been 
taken up and various 
attempts have been made 
to display the brain pic- 
torially. One of the early 
systems used a cathode ray 
tube to represent it; the 
pattern of electrodes on 
the head was “scanned” 
by a high-speed rotary 
switch while the beam ol 


done 7? 


selectors 
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the tube was deflectec 
across the screen in 
corresponding pattern, the 


loposcope for giving 


electrical activity of t 


*s are mounted in a trans 


h represents the arrange 
head (left) 


ut the Burde 
the foreground 


remotely controille 


e 


bserve both the 


brain potent: ised to modulate the beam 
ntensity 
Thi ethox course, only gave an indication of 
relative amplitudes of the electrical sources, with 
their position A more recent apparatus, devised by 
Grey Walter and Shipton, shows frequency and 
phase relations as well. But it does not work on the 
canning principle and instead of a single tube to 
represent the brain it uses a number of small one—in 
tact, one for each EEG channel. Sixteen electrodes 
ire arranged on the head as in F ) to provide a total 
f 22 channels ach channel, then, takes an EEG 
trom a partucular f the brain, amplifies it and 
presents it On a C.l t rresponding position 
n the dis 
Che amplitu f the EEG is apparent from the 
rightness of the tube. Its frequency, however, is in 
ther unusual way. Each tube is like a 
pf isplay, with a radial vector rotating about 
the centre of the screen If a signal of the same fre- 
yuency as the rotational speed 1s applied to the tube, 
1 section of the screen will be brightened and the 
remainder darkened. So to find the fundamental fre- 
is only necessary to alter the 
ull a stationary sector appears 
would mean a frequency of twice 
or spe of course. Phase relations are easily 
s the vectors on all the tubes come from 
1 Same generator and rotate in synchronism. If the 
ime signal was applied to all the tubes they would 


ill be brightened at the same instant and the sectors 


vould point the same direction—indicating the 
ime phas hus with different signals on the tubes 
he phases are given by the relative “ bearings” of the 


vector 1s generated in much the same 
vay as in radar An oscillator produces the necessary 
ieflection waveform and this is fed through a mag- 
lip to the X and Y plates of the tubes to give the 
rotating effect. The motor driving the magslip has a 
speed control and an indicator to show the revs/sec of 
the vector 
While plenty of information about the brain can be 
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biained sumply by measuring its “ standing ” voltages 
*quiescent” conditions, a great deal more can 
discovered under “operating” conditions. So 
‘lectro-encephalographers often make the patient do 
give him drugs or apply stimuli while 
observing the EEG. Repetitive stimulation from a 
pulse generator is particularly useful as it can be con- 
trolled and related to the EEG record with great pre- 
ision It is often used to evoke special brain 
rhythms which are not spontaneously generated by the 
patient under passive conditions—in much the same 
way as radar pulses will evoke responses from a trans- 
mitting aerial which cannot be found by ordinary df. 
is not radiating. The stimulation can be 

applied to the brain through various channels but the 
eyes are used most as it is easy to impulse them with 
1 flashing light, and they produce good electrical 


signals 


under 


things of 


pdecause it 


One difficulty in dealing with these special brain 
rhythms is that they usually require a certain critical 
frequency and phase of stimulation to keep them 
Without this, the action of successive stimu- 
lating impulses would not be cumulative and the 
rhythm would fade out. Consequently, a great deal 
of trial-and-error searching is necessary to find the 
right frequency and phase. To avoid the tedium and 
uncertainty of this process H. W. Shipton has devised 
1 system in which the brain generates its own stimuli 
it the correct repetition frequency. This is done by 
using the brain rhythm as the frequency-selective 
element in a positive-feedback loop, as shown in Fig. 6. 
After going through a conventional EEG amplifier the 
brain wave actuates a trigger circuit which, in turn, 
fires a gas discharge lamp. The flashes of light from 
this stimulate the eye, which sends impulses back to 
the brain via the optic nerve. By adjusting the vari- 
ible time delay—provided by a CR time constant in 
the trigger circuit—the lamp can be made to fire at 
the correct point on the brain rhythm to keep it going. 
If the required rhythm is obscured by other rhythms 
in the EEG and so fails to actuate the trigger it can 
be picked out by switching in the filter—this is actu- 
ully a resonant amplifier of the “ RC-oscillator” type 


Incidentally, this method of stimulus has been par- 
ticularly useful in diagnosing doubtful cases of 
epilepsy. The brain of an epileptic person is charac- 
terized by having certain groups of cells which are 
very easily excited and a fit is caused by these going 
into oscillation; a large-amplitude low-frequency 
waveform is generated, and this spreads until the 
whole brain is behaving something like a “ motor- 
boating” amplifier—with, of course, violent results in 
the nervous system. Since the oscillation is caused by 
positive feedback in the brain, a similar effect can be 
induced artificially by the external positive feedback 
loop in Fig. 6. Examination of the resulting EEG 
record then shows up any epileptic tendencies 

Another interesting example of the brain being used 
in a feedback loop—negative this time—is provided 
by an apparatus devised by Bickford for automatically 
maintaining anesthesia at a constant level. It works 
on the alpha brain rhythm, which has the property 
if decreasing in amplitude as the patient falls asleep, 

) giving an electrical indication of the degree of un- 
consciousness. After amplification the alpha rhythm 
serves to control the plunger of a syringe which applies 
liquid anaesthetic to the patient. Thus a servo system 
is formed. If the patient tends to regain conscious- 
ness his alpha rhythm increases and so applies more 
anesthetic; if he goes under too deeply the flow of 


going 
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Fig.6. The brain generates its own stimuli ot the required 
repetition frequency in this feedback arrangement 


anzsthetic is decreased. The actual level of uncon- 
sciousness at which the servo finally balances itself- 
shown by the amplitude of the alpha rhythm—can be 
controlled by altering the gain of the amplifier 


During the last war a similar system was devised for 
maintaining a constant degree of wakefulness in pilots 
and drivers who tended to doze off without knowing 
it, but here, of course, a stimulator was used instead 
of the anesthetic syringe. 


Short-wave Conditions 


Predictions for February 
HE full-line curves given here indicate the highest fre- 
quencies likely to be usable at any time of the day or night 
for reliable communications over four long-distance paths 
from this country during February. 
Broken-line curves give the highest frequencies that will 
sustain a partial service throughout the same period. 
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The Reason for the Oddness of Preferred Values 


IALLIST” recently disposed of the impres- 

sion that when a resistor is marked 47,000 

ohms it is necessarily something quite dif- 

from a 50,000-ohm resistor. As he pointed 

usual tolerance is +10%,, so the “47-ki2” 

resistor would be within its rights if its actual resist- 

ince were anything between 42.3 and 51.7k‘!. For 
nost purposes, then, 47 and 50 are interchangeable 

hat being so, why “prefer” 47 to 50? Or 22 to 

0, or 68 to 70, or any of the other new-fangled num- 

bers to the easily remembered 10, 25 and 50? 

It all arises from the fact that it is impossible to 
manufacture anything exactly to a given’ value. 
Chere must always be some tolerance, however small 
And the cost goes up very steeply as the tolerance is 
reduced. So it is wasteful to specify a closer tolerance 
than is really necessary. In ordinary receiver circuits 
there is rarely anything substantial to be gained by 
keeping the values of components, except those re- 
quired for tuning, within closer limits than +10 
In fact, many of them can be allowed a +20 
tolerance, which means that one marked 50 may be 
anything from 40 to 60 

In the old days, the main standard values were 10, 
25 and 50, with their multiples of ten. Assuming a 

20°, tolerance, the allowable spread of each value is 
shown here in the right-hand column of Table I 

All is well so far, but 
what intermediate value 
would you choose? Even 


lerent 
out, a 


TABLE I end up 


tervals corresponding as nearly as possible to the 
existing musical scales. But, as they know, it is im- 
possible to make equal divisions correspond exactly 
with the simple ratios required for perfect tuning, and 
the equal temperament whole tone—corresponding to 
tolerance in our problem—cannot be exactly the 9:8 
ratio that makes a true whole tone. Another similar 
problem, a little nearer our subject, is the dividing-up 
of the 1:10 ratio, or decade, into the ten equal-ratio 
parts we call decibels 
Starting off with the 
+20",, we see 


widest standard tolerance, 
from the above table that the 
top-limit value is in every case 1} umes the bottom 
limit. We want to make the first standard value 10, 
and, as we have seen, the corresponding limit values 
are 8 and 12. Multiplying 12 by 1} brings us to 18, 
which is the top limit for 15. The top limit for the 
next preferred value would be 1! times 18, which its 
27, and the number that 27 is 20 more than 
is 22.5. That is already beginning to look a little 
odd. Proceeding in the same way to the next pre 
ferred value, we find it to be 33.75, which is worse 
But that is not the worst of the matter because it 
turns out that we do not arrive, as we had wanted, at 
100. It falls between two of the preferred values 
found in this way. After all, it is rather too much 
to expect that a sequence based on a previously 

chosen tolerance would 
exactly on 100 
One could, of course, 


with such a wide toler- 
ance is 2 there is a 
between nomi- 
nal 10 and 25. A likely 
value would be 15, which 
would spread from 12 to 
18, and so would begin 1 
where the nominal 10 left 
off But there would 


Nominal 
value 


large gap 


25 
50 
OO 


abandon the idea of 
trying to fit the series 
exactly into a decacdk 
scale, but that would 
sacrifice the immense 
advantage of having the 
same numbers repeating 
as multiples of ten in 


Acceptable values 
for 20°, tolerance 


still be a gap from 18 

2 If a standard value of 20 were added, this 
would spread from 16 to 24, so components that 
measured between 16 and 18 would be in rather an 
ambiguous position, since they could be sold as either 
15 or 20! Similarly for those between 20 and 24. 

So our tidy, sensible round-number scheme is 
already beginning to look a little less tidy and sen- 
sible. It was this that led to the idea of choosing 
nominal values such that the usual tolerances would 
include all possible values without any gaps or over- 
lapping. The problem was to divide the whole scale 
from 10 to 100, so that each division would repre- 
sent the same tolerance spread from a nominal value 
Obviously, if this were done from 10 to 100 the same 
plan would work for 1 to 10 and 100 to 1,000, and so 
on, covering every possible value. 

Musical readers will see that this is the same kind 
of problem as what they call equal temperament—the 
dividing-up of the octave into a number of equal in- 
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both directions without 
limit 
to begin afresh. The kind of 
scale on which a given ratio is represented every 
where by the same length is the logarithmic scale, 
with which slide rules are marked If we try to 
divide the 1:10 slide-rule scale into equal lengths 
representing 1:1} we see, as we have already found 
by calculation, that it does not go exactly The 
nearest whole number is six times, and the ratio 
represented by one-sixth of the whole scale is about 
1 : 1.468, instead of the 1: 1.5 we wanted. - The corre- 
sponding tolerance 1s just under 19 

Now, if 47+20 is considered rather 
what would people say about 46.4195 
etc.",, which is the sort of thing a 
ally perfect preferred-value system 
This was considered rather too much to swal- 
low even in the interests of science, so it was 
decided to accept slight overlapping of some of the 
divisions in order to retain the standard tolerance 


So it is necessary 


odd, 

etc. + 18.96 
mathematic- 
would give! 


figures and also ow the “ perfect” nominal values 
to be rounded off tu more than two significant 
figures Phe sequenc ybtained is 10, 15, 22, 33 
47, and 68 t again with 


shown in the lagratr 


all over 


example, we had tock 
possible value between 8 and 
yuld sort them out into six piles labelled 10 
3, 47, and 68, without any of them being 
than 2 " r low And 36 piles we 
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more 


provide iO very 11uuC¢ 


TABLE Il 
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mallest 
lerance, 2% 
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ny rounding off 

hey have been 


moothest 
15, 16, 18, 
62. AR 75 


( r alternate 
values, 12, 15, 18, 22, 27, 39, 

repeating the process leaves the 
; ind 68, as betore 


ne le aves 

, 03, an 
20°., value Shs ae a 
So the who | 
uut as shown in Table I 
There is no attempt to divide the values any finer 
for the higher-grade components having standard 
tolerances of 2 or l so if you wanted, say, 
ordered as a 
readily 
wider 


alues car 


RY) d , it would ither have to be 
non-preterred valuc, I night not be 
ybtainable, or search r out of an 82-! 
tolerance bat 
Incidentally, gold bands in 
iddition 1 tl | 3 n lour code are not, as 
might be supposed 1¢ uninitiated, of a particu 
larly select kind; their tolerance e 10 ind 5 
respectively The more choice 2 ind 1 com- 
respectively by an unin- 
tolerance 


ponents are distinguished 
teresting red or brown If there is no 
olour at 2 must be assumed 
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Industrial Equipment; a_ well-illustrated 
booklet show is applications, from Philips Ele 
al Ltd. Century Hou Shaftesbury Avenue 


I ondon W .¢ 


Electronic 


Counter Tubes, t ienched and ethyl formate 

yuenched; techr letails in leaflets from E. K. Cole 
td., Southend-on-Sea, Essex Als« 
Ekco Airborne Search Radar equipment 


booklet describing 
Moving-coil Microphone, type 
eaflet from Standard el 
Connaught House, Aldwych, I 

Television Cables (downlead); a technical data leafict 
from British In ted Callender’s Cables Ltd., Norfolk 
House, Norfolk Street, London, W.C.2 

Instrument Cases and Racks in a catalogue from Alfred 

thof Ltd., 112-11¢ rd Street, London, W.C.1 

Capacitors du technical details 

leaflets fron unt i rratt Lane, London 
S.W.18 

Coaxial Connectors catalogued eafiet from Tran 
dio Ltd., 138A, Cromwell Road, London, S.W.7 

Test and Measurement; a catalogue of equipment 
ediuon) mad vy Taylor lectric nstruments 


Montrose n Slo 


Manufacturers Products 


Ve u“ quipment and {ecessories jor Radio and Electronic s 


| ibration 


Generator 


il 


roodmans 


Oration generator 


Industries, 


n Works, Wembley, Mid 


ng radio and other 


striai vibration penera- 


equipment being tested 


rauion a 


ng tests for 


ng miniature valves. 


withstand 
tion 
1 large permanent 
armature actuated 
A sturdy connect- 
the movement to a 
according to the 


table is 
types of 
micro- 
with- 


small 
different 


y to 


be driven 
variable fre 


quency oscillator or by a 50¢ * 
mains supply. Without assisted cool 
ing it will handle up to 40 watts but 
with forced air cooling this can be 
raised to 120 watts. The magnet pot 
s 6} in in diameter, weighs 26 lb and 
the impedance varies from 7 to If 
ohms according to the method of 
operation. The price is £65 which 
includes a_ felt-lined nstrument 
carrying case 


Magnetic Coating Compound 
\ AGNETIC recording is effected 


by the use of coated tape or 
film. For special requirements suc! 
is for high-speed computors, how 
ever, the magnetic medium may be 
disposed on the surface of a drum, 
and the Minnesota Mining & Manu 
facturing Company, 167 Strand, 
London, W.C.1, has produced a 
magnetic dispersion intended for 
application to rigid surfaces by 
spraying or dipping. It will adhere 
to the rigid surface of a variety of 
metals and plastics—in some 
after the application of a primer 
but not to a flexible material such as 
a thin tape. It is known as Disper 
sion B25S and is supplied in quart 
tuns with an instruction leaflet 


cases 


Viniature Coils 


| ECENTLY introduced by Osmor 
Radio Products, Ltd. Bridge 
View Works, Borough Hill, Croy 
don, Surrey, is a range of miniature 
coils measuring lin high only and 
fitted with adjustable dust cores 
There are over 30 types in all cover 
ing the requirements of aerial, r.f 
and oscillator circuits for a tuning 
range of 13 to 2,000 metres 
Polystyrene formers are employed 
and a good design feature is that the 
soldering tags are carried by a disc 
of bakelized material and not by the 
polystyrene, which is rather heat 
sensitive 
The superhet coils are designed 
for an if. of between 450 and 480 
kc/s and there is an 
i.f. filter and an all 
wave choke; the 
series also include: 
a spural - wound 
frame aerial small 
enough for use in 
“personal” port 
ables. The coil 
cost 4s each (frame 
aerial 2s 6d 


Specimens of Osmc 
miniature coils and 
spiral-wound frame 
aerial 
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SOUND EQUIPMENT 


HIGH FIDELITY 
MICROPHONE 


Model G7808, moving coil type. New 
design, neat and unobtrusive, with dic 
cast alloy grille. Fitted with switch and 


plug and socket connection 


ENCLOSED 
RACK EQUIPMENT 


For medium powered installations, 
ncorporating 20 or 30 watt amplifier 
unit, radio receiver with monitor 
speaker, and gramophone unit if re- 
yuired. Provision for microphone input 
and multiple speaker matching. 


end for latest catalogue and price lists 
of the Trix range of Sound Equpment 


THE TRIX ELECTRICAL CO LTD. 
1-5 Maple Place Tottenham Court Road 
London, W.1 MUSeum 5817 
Grams & Cables: “Trixadio,Wesdo, London 
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iardly have helped being struck by 

remarkable lght-sensitiveness of 

tubes used in the televisior 
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of the gloom of which he so often 

poke. Viewers saw clearly not only 

the players and all parts of the 

ground, but even the spectators in 

he opposite side. The 

n no doubt about 

for there was the 

as a pikestaff 

raised and his disen 

pointing in the appro 

lirection ‘he = televisior 

far more sensitive than the 

1 I suggest in all 

eriousness that ommentators of 

outdoor events in winter should be 

provided, as a matter of course, with 

this means of upplementing the 
hortcomings of human eyesight 
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with very little theoretical knowledge, 
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lave of tracking down faults in wire v “ 7 
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REMOTE CONTROI It RIPLE LOOP FEEDBACK 
PRE-AMPLIFIER 12 WATT AMPLIFIER 
PRICE 9 GUINEAS PRICE 27 GUINEAS 


Craftsmanship is apparent on inspection. Perfor- 
mance is certified by the N.P.L. 


. 28:page illustrated bookiet des sibing these a lifters and « taining much 
oe ntormation ot eee =~ ag peor : cs aaa ! * 
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A bh. 4 A id RADIO CABINET 


Bargains in Ex-Service Radio and Electronic Equipment le ac 


cheume «= 25 - each 
ELECTRUNIC IGNITION TESTER CON. NO. ? SET MK. | RECEIVER UNIT price onLy 
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RECEIVER 


THE WIRELESS WORLD 3-VALVE SET 


£6143 


BATTERY CHARGER KITS 


RADIO TUNER MANUAL Price 


THE WIRELESS WORLD MIDGET A.c. 
MAINS 2-VALVE RECEIVER 


£310 


THE “SUMMER ALLDRY"’ BATTERY 
PORTABLE 


THE WIRELESS WORLD 
MODERN CRYSTAL SET 
PICK-UPS ‘ ; HKKE STATI 


P.O. for our STOCK LIST, it shows ** hundreds ’’ of Wireless 


When ordering please include 


STERN RADIO LTD., 109 


Tel.: CENtral 


D 32 


AN A.C. MAINS “ ALL-WAVE 
SUPERHET"’ CHASSIS 


ESTABLISHED 25 YEARS 


TWO NEW DENCO ULTRA MIDGET 
SUPERHET COIL TURRETS 
Both having a Rotary Turret Action 


SET ‘ . be . ” 


£14196 
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to abie h ¥ gn cost t 
magne e 469 ¥ pedba 
DECCA THREE -SPESO GRAM MOTORS - t 


a ‘ 
pera 4734 
DECCA TURNOVER PICKUP 
fidelity ysta x ~ 
sapphires) f ‘ 
speed 
ACOS GPI0 
PICK UP 
pick-up are aga avariat 
PT 


S$.W. TUNING CONDENSERS 


HIGH FIDELITY CRYSTAL 
a3ti 5. 
2 
CARBON. HAND MICROPHONES 


Wir . type carbon 
w \ handle ead and jack plug 


nsert 


sed, $ - ea 

lengtt 23 SLEEVING 

TWO.GANG CONDENSERS ‘ 

fixing feet piz@ 44 at pin s gross d =) 
{ LF TRANSFORMERS 465 ke 


ayin. x Ijin. x 26 per pa 


eds 
yard asso 
standard size 

site 
2 x 


by @ \ead 


TECHNICAL 
E pment, by 
abacs for receiver 


BOOKS Television Receiving 
184. Radio Data Charts 
design, 8 Magnetic Tape 
Recorder. design and construction, by Cheeseman 
9%. Cathode Ray Tube Traces. by Moss, If 
Electrophysiological Technique ee nson, 13 
Radio Charts No. |, a modern superhet for A.C 
mains,29. Radio Char odo 2, a high fidelity 
sh-p amplifier for A.C. 2:9. Audio Hand 
book No. |, amplifiers, test and servicing, 3/9 
amson Amplifier, 39. Brimar Valve 
Ediswan—Mazda Valve Manual, | 3 
Marconi Osram 
Explained, by 
Manual, 49. 
suide, by May 
The De-Luxe 


ocking 


Television Servicin 
omprehensive Radio Valve 
WwW W Radio Valve Dara, 39. 
t Televisor and Radiogram, by Fiack 
Radio Circuits, step by step survey of 
superhet receivers by Miller, $6. WW Guide 
to Broadcasting Stations, 2/3. Above prices 
nclude postage in all cases 
PLUGS AND SOCKETS Pye angie, | 
L. S-pin, 16; B. & u 
Jones 6-way, 16; 
the above 
in all cases. Pye 
connectors, 9d. Pye Angie 
tin. cable, 1 3 complete 
BAKELITE-CASED IGNITION SWITCHES 
type SC 547. Wil substantial currents at 
tage ; many useful applications. 1 3 each 
13,- per dozen, €6 10 - per gross 
PULLIN nevons Type A 3R 
34 8 6 each 
MAT RESISTORS 300 
each, 21 - per doz 
ACCUMULATORS 
noulded bakelite case 
49 each 
P.O. TYPE JACK SOCKETS : 
type Ref. No. 10H 1739. special offer at ! 
9 - per doz 
FLEX CONNECTORS Ref. Nos 5c 455 
plug. 5¢ 59! socket Iverall dimensions when 
ned Zin. x fin For joining two lengths of 
flex or cable. Price complete (plug and socket) 
1 3 each, 12 - per doz., £6 per gross 
BRIGHT ZINC PLATED CHASSIS 
sided with fixing flanges, 134 x 6 x 24in 
for five-valve superhet, 29 each 
BLOWER MOTORS. 
Nomina! input 27 v 
field and armature 
separately, so can 
voltages wil 
Tested ex-equipment 
ROTARY SELECTOR SWITCHES. Type 
374 described as impulse 
ises for one rev 
continuous opera 
each, or IS - per 


switch 


ow vo 


n Zin 


ohm 


2 way shortirg 
each 


American 


126 each 


also work 


Sometimes 
Solenoid 52 p 
Single stroke or 
contacts. 3 
dozen 


JUNEERO MULTI-PURPOSE TOOL WITH 
XACTO SLIDE GAUGE 


__ PUNCH FOR STRIP 
AAD METAL 


_ SCREW CUTTING 


months ago we offered you a free supply 
of strip .nd rod to enable you to try the above 
is priced at €176; we also offered to re- 
fund the cost if after one week's trial you did not 
think it worth the price We are pleased to be 
able to state that not one of the many pur- 
chasers asked for arefund. Ve now repeat the 
offer, Among the other Juneero items, of which 
we carry a complete range, are the Engraving 
Tool, for A.C. 200-240 v., for engraving on metals, 
plastics, etc., at 126 and the Punching and 
Riveting Jig, at 7/6 


ome 


which 


FEBRUARY 


1952 


Wiretess Worip 


EXTENSION SPEAKERS 


cabinet and 


chassis and back 
rcom speakers and micro 


ones ea 
CATHODE RAY vUees 


tensifier-type 


Electrostatic 


anode voltage 2 ky 
voltage 4 ky ed 
new 
STABILIVOLT i 
perating voltages 280. 210, 140, 70 v 
nc 60 mA. 76 each, 78/- per 


NGTI (CVII41) 
Anode current 
Control! ratio 4 
top cap. 66 each 


DUTY OUTPUT PENTODES 
25H 4 v. filamenc, British 5 p base 
essf “4 sed strapped as triodes in 

f each, 48 - per dozen 
SPECIAL. PURPOSE VALVES. Cv73. 4-; 
954, 3 CV66, 66; VRI36 (EFS4) 
CVS4, 36; 
VUI34 


se bee 


250-0-250 v 
18 6 each 


66 
MAINS TRANSFORMERS MT! 
80 mA 


463 v.44a.045 v.22 
).350 v. 80 mA. 0-4-6 3 v. 4a,.0-45¥ 
MT3. 0-30 v. tapped to give 
voltage outputs at 2 a, 186 each 
transformers tapped 200-220-240 v 
0- 10-1290-200-230-250 v.. 186 each 
Miniature ceramic air-spaced 
concentric type 3-30pF, 
size ceramic air-spaced 
SpF 1-; T7SpF, 13; 
type trimmers, SOpF, éd. ; 
SOOpF.13; |, 00QpF, 9d. 
long and medium waves 
nding, 69 per pair Without 
reaction winding, 6 - per pair 
AMPLION TESTMETER 
D p 500 v_ A 
p to 200.000 ohms 
and D.C. Price €S. 

METAL Reetinrens. Type RM2, 125 v 
at Two in series required for mains 
tage. Price 4- each 6 v. | a. half-wave (or 

f wave with transformer), price $5 - each 
a bridge, 86 each 12 v. 4 a bridge 


TRIMMERS 
}.30pF, 6d. eact Philips 


tandard 


T.A.F. COILS 
Wick eaction w 


10 Ranges AC. and 
and D.C Resistance 
1,800 ohms per volt A.C 


T 
22 6 eact 
GERMANIUM 

facturers Wire 
»pecia fe 
MINIATURE 

i P 


k. with 


DIGDES. By leading manu 

ended, glass enclosed type 
at 4- each, or 45 - per dozen 

TANDEM POTS. 30 k. plus 

switch Spindle diameter jin 

spindle length gin. from end of bush. 26 each 

VALVEHOLDERS. Ceramic : UXS (807, etc) 

JX7 medium (1625, RK34 

BIG (EFSO, etc), 9d. 

Amphenol : int Octal, 9d. each. 76 

p. 9d. each, 76 doz., Br. Sp, 9d. each 

X7 med. 9d. each, 76 doz UXS, 9d 

olin: Br. 5, Br.7, UX4, UXS 


HEATER TRANSFORMERS. Pr: 220-240 v 
Sec . Sa. 76 each. Pri. 220-240 v. Sec 
116 each Pri. 205-225-245 v., Sec 
auto-wound, 89 each 
SWITCHES. Rotary SP3w midget 13; 
IP3w midget, 26 4Plw. midget, 2-; 3P2w 
19; SP ilw,2 Rotary Toggle : SP on-off, 2/6. 
hes SPOT Black Bakelite, 19. 
Bakelite, 2. Arrow OPDT, 3-. 
23 


FUSEHOLDERS. Totally 


Black Bakelite for panel mount 


EX-GOVT. POTENTIOMETERS 
VV act 6 sie 
age ength P 


“4 
- 
© 


Value 


Prese 
Preset 


2S2FFFFF 
COeeeo 


n 
SSSSSFLELELELE 


oo o<3e 


tg tegg 


ZSOOSSSZE 


. 
© 


ee me ee ee et et me me 


o 


eo<~c coe 


We ae oe oe oe 


All new and unused 
in all cases. Quantity 


CARBON RESISTORS 
sive stocks at following pr 
Sd.; | w. 6d 2 
Among the values available at press 
following 
QuarterWatt: 10. 12 


date are ¢ 


13, 20, 22, 33, 39. 43.5 
170, 300, 330, 390 


27 k, 30 k, 33 & 

SO k, 56k, 60 k. 62 k, 68 & 

180 k, 220 k, 270 k, 330 & 
500 k. 600 k, 680 k 7130 k, Gat 
{Sm 2m, 22m, 2.7m, 33m, 4 5 
Half Watt: 27, 30. 43, 68, 82 20 
270, 300, 400, 470, 500, 560, 600, 680 

Pk 15k 22k, 24k 


16 k 


3k, 39k 47k, 68k, B2k 
30 k, 50 k, SS kk, 68 k, 70k 
470 k, 680 k, 750 k, im 

Two Watt: 47, 220. 270 47 0. 600 
Zk TK 43k 6k Bk 
27 k, 30 k. 47 k, 50 k, 68 & 
Four Watt: 20 k, 40 k. 56k. 68 & 

HIGH STABILITY RESISTORS 

10k, 2 k, 100k, b- each | ~ 

each 2 iw 4k, 10 k, 13 k 

Im, 9d. each. 5 

130 k, 600 k, 8d. each 

910 k, 18 m, 9d. each. 5”, 2 w 10 

12m, |} Beach. We have at press date large stocks 
of many of these values 

WIRE ENDED WIREWOUND Raster Ons 
4 watt 50 

25. 1S k, 1B each t 0 0 0,19 
each, 12 watt: 5, I 3 5 2 
each 1S ware 5 > i k 
30 k, 2 - each 

CLIP FIXING WIREWOUND RESISTORS 
25 watt: 4, 380, 717, 5 k, 10 & . 

45 wate 14 k capped 2 k, at 2 3 each 

SO k. at 26 each. 200 wart 430 

SO k, at 3- each. We have large sto 

heavier wattage resistors Quantic 

application 

POTTED TRANSFORMERS 

Sec. 0-325v 60 mA. 0-63 » 500 

Jin. x 2jin., upright 
unused equipment 

ALL GOODS NEW AND UNUSED OTHE 
HAVE BEEN FULLY TESTED AND ARE IN 


BO k 


B2k, 10k 


mounting 


R WISE 


BAKELITE CABINETS 


nple e with chassis drilled tor 
glass dial, speaker plate 
With each cabinet, we 
scvrens, with priced parts 


rs iready possess 
CLOSE TOLERANCE SILVER MICA CON- 
DENSERS 0.000pF (0.0! uF) plus or minus 2% 
each, 9 - per doz., 
1% 
9d. each 
HIGH CAPACITY PRECISION MICA 
CONDENSERS. We are again able to offers 
nplece range of these condensers, of whith 
we have now sold over 25,000 Accuracy plus er 
n nt five) per cent. of staced value. 
P. mica and copper foil or silver 
a 3 


(b) 0.023570. 


s 05 (po 


(k) 0.205276,.F . 
ses to better than | per cent 
nade up by parallel or other combinations 
es 4) + Ik = tuk 2k 0 Suh ; 
A table of over ves and 
paralle mBinations of these 
valuable im calculating filter networks, 
available on receipt of 24d. stamp 


CONDENSERS (pfs). 2.4, 10 
7S, 100, 160, 200. 6d. each, $ 6 doz 
500, 1,000. 2,000 4,500 

76 doz 


PAPER Cosesansens. uF 500 v —_ 
nverted mountin l-e 
0 12 - per gross. tu . 
ber Jprigh. mounting, 16 @ 
gross 3uF 2,000 v capt, 
Mansbridge type, ex-Gowe 
nverted meg., 2 


MICA CONDENSERS. 
by a leading manufacturer 
ight mounting, Jin. x 2 

Price 2- each, 21 per 
feed-through type, 10C'2178, 0.000RmF 
wke, 26 each 
HIGH VOLTAGE PAPER CONDENSERS: 

OC 1254!. In black bakelite cylindrical cage, 
single screw fixing, O.O2uF, Sky. wkg, 19 eagh. 
METERS. Aji 2 96;0-82 oF 
96;0-202 OC, 76; ) 76; 0-300 
v C 86; 0.500 mA 
SWITCHBOARD VOLTMETERS. First grade 
M1. Meters in robust metal case. 0-5 v. A.C. or 
Uv separate calibration for A.C.) Scale length 
approx 64in 376 each 
PAXOLIN COIL FORMERS. ijin. ‘ong by 

l6in diamecer Also suitable for metal rectifier 
sleeves Approx 50.000 available 4! per 
housand 
AERIAL RODS. Copper plated stee Fit into 
each other to make up any length aerial. Per 
doz. 2 per gross, 18-; per thousand, 4410 
METAL CUTTING SHEARS. A robust tool 
ne-inch blades, will cut up to 168.w g aluminium 
Per par, 2-; per doz pairs, 21-; per gross 
pairs, Gl 

TATED 

WORKING 


Mar y standard val 
an be 


15, 20, 30, $9, 
220, 300. 330, 


4,000 4,700, 9d. each, 


n. « die jie 
per Jor 
doz “a per 
prigt mounting 
29. 4uF 500 v 
HIGH VOLTAGE 
Fi 


wkg. 


Few only 


GOODS SHOWN AS EX-EQUIPMENT 


ORDER. PLEASE AOD POST 


OR CARRIAGE ON ALL ITEMS KINDLY PRINT NAME AND ADDRESS. POST ORDERS 


TO OUR DEPTFORD ADDRESS. EARLY 


LOSING 


THURSDAY, OPEN ALL DAY SATURDAY 


CHESHAM HOUSE. DEPTFORD 
BROADWAY, S.E.8 


TELEPHONE  TIDEWAY 44 


5 OBELISK PARADE, LEWISHAM, 
$.E.13 


TELEPHONE . LEE GREEN 4038 


F STRIP TYPE 04 


es vé NLY 4 496 
10 VALVE |; METRE ‘SUPERHET ZCa93!. 


r 596 
CHASSIS or RECEIVER 453 


is arriag 
ed aga 


26 
TRANSFORMERS. 


+ EA RAN RMER f 
din. MAGNIFYING LENS FOR VCRO7 TUBE 
PYE 45 MCS. LF STRIP. 
nha © ete >» . 
NLY S76 
- 1iss REC EIVER POWER PAC K » 


BALANCED ARMATURE erg 
Make enuce eake N y 
100 Mic ROAMPS METER 

An Tr ‘ 

CAR OR STORAGE BAT rentes 


Y@26;6% Wa 


N 876 
Ex w.b TRANSFORMERS. 
A has se 


Jaries of 6.3 v 
19 6 (postage 
MS BRAND NEW AN NUSED 


PENTODE OUTPUT TRANSFORMER J ohm speake 


$3 

WHARFEDALE OP}, w~ 

e ans 4 

63 LAMENT TRANSFORMER 
Ae 


COAXIAL CABLE ax 


VOLUME re ONTROLS 
46 
HAND Mic ROPHONE, » 


oO 
INTERNATIONAL OCTAL PLUG 
VALVE "HOLDERS. 


era 


26.24 


Cash with order please, and print name and address 


clearly Amounts given for carriage refer to inland only 


U.E.1. CORPORATION 


Radio Corner, 138 Gray’s Inn Road, 
London, W.C.! hone: TERMINUS 7937 


ARY 


MAINS 


TRANSFORMERS 


SCREENED AND IMPREGNATED 
ALL PRIMARIES ARE 200 150 v. Half Shrouded 
S063 Midg 


HS83 
S40 vv 
HS2. 2 
HS3 
HS2X 
HS30X 


FSMé6} 


Williamson's O.P?. Tr penton t 
Chokes for Williamson's Amplifier 


Ha 


Choke C4 


Belling-Lee Co- Axial Plugs. Type 642 Ff 
Selling. Lee Co Axial Sockets. Type 604 


: 
cw.o add 


H. ASHWORTH 


FULLY INTERLEAVED 
ALL GUARANTEED. 


50 v 60 ma. 63 v. at 3 


a 
a. GS30. 300.0-3 
a WS7S. 27 
i a HS3X 
Fully Shrouded 


FILAMENT TRANSFORMERS 
Fé tput. 6 , 


9 -. F6X 


ps. per ding 
s24v. at Samps 
ps.. 12.6 v. at 
v. at 20 amps 
Flying Leads 
Nps FU24 
f 200 250 v 


ey ee 


o 


— 


~ 
ee oe * me 


—-—enNaUVVweeoed 
eooeo oe 


A, ag 


500 ohms 


amped, $3. C7. 90 m 


Me 
wwe 


ssed e 
rders ov 


(Dept. WW) 


676, Gt. Horton Road, Bradford, Yorks 


FEBRUARY 


MAINS 
TRANSFORMERS 


These transformers are ail! 
farmous radio manufacturers’ 
surplus and are fully inter 
leaved, impregnated and 
guaranteed 

Primary 200-250 » P 
each | 6 extra 
3$90-0-350, 100 

4 


a 


320-0-320, | 20 
volt 2 amp 
350-0-350, 
? vo 4 ar 
250-6-250, 100 
4v 3amo.. 4v a 
250-0-250, 60 mA 
be sec 
abi nea He 
280-0-280, 80 mA 
4 2a | 


Drop thro 
é 


4 a e >v 
Semi-shrouded, ¢ 
pright ount 
nA 4 6am 
Auto-wound, | 
40 mA 4¥ 3 
év.3a 
e fie 
3$0.9.350, 120 
4 v. 3 amp. drop-th 
Auto transformer 
nd ations 
t 0 10 wa 
3 zg I * 
‘ nro z° 
g. 6 
ter Transformer 


ELECTROLYTIC 
CONDENSERS 


8 « SOO vy wkg 


) for 26, post 


i] 17 

10in. M.E. Speaker Field Coil, 
1,100 ohms, speech coil 2-3 
ohms, 176 

- - Ae the above 
extra 


Constructor’s Parcel, cor 


Constructor’s Parcel, compr.s 
g 4-vaive TRF. chassis, 8) x 4 
Jin, 3 VR6SA (using one as 
valve heater trans 
hoke, OP trans 
vaive volders, par medium 
wive coils, 47K. po 
and scale, 20 -, 
Volume Controls, 
manufacturer ong spindle less 
witch, 5K. SOK., SOOK neg 
2éeach. P&P 3d. each 
Frame Blocking Oscillator 
Transformer, 46 


Terms of business : Cash with order. 


Ww IREFLESS WorRLp 


COHEN 


TELEVISION COMPONENTS 


PERSONAL PORT 
ABLE CABINET in 
cream-coloured 
plastic ; size 7 » 4 

3 in Complete 
4-valve chassis. Takes 
miniature 90v. and 
136 


POST PAID 


74 v. batteries 


re PM Speake 
above, 136. Mir 


transformer 


ondenser 
ng it 
densers 46 
The above receiver 


ss 


miniature co 
Resistor Kit sing 12 


ess valves and bacte 


THREE WAVE-BAND COIL PACK, on-cor > 8 
1,000-2.000 metres |.F. frequency 465 K Size, 44 
paid. Double-ended perspex tr ning tool given f 
CONSTRUCTOR’'S PARCEL 
transformer |.F.. and valve holder t-outs, size 18 > 250. 
scale size 7 Sin. Back plate. two supporting brackets, drive d 
two-speed spindic. spring 
holders, 11.6, post paid 
N.8.—To the purchasers of this parce ° 
Ost paid 
P.M. FOCUS UNIT. Fo 
be. 126 
P.M. FOCUS UNIT. for Mazda ilin. 15 
PENSOLDA 6 VOLT LIGHT-WEIGHT SOLDERING IRON, weigh: 
3} ounces complete with |4 yards circular flex, 86. Post & pack, | Complete 
with suitable heater transformer Primary 230 250 volts, 106. Post & pack | 9 
Transformer not sold separately 
MAINS or BATTERY SUPERHET PORTABLE COILS Comprising 
medium-wave frame aerial and long-wave loading co sed as aerial coils 
Midget on-cored screened L M osc. coils... complete witt reuit | F frequency 
465 Ke. 96 
METAL RECTIFIERS, 250 » 60 mA 
OUTPUT TRANSFORMERS tandard type 5.000 ohms imp.. 2 ohms 
speech coil, 49 ; Push-Pull 6 v 6 matching !0-watt 2-ohms speech co 49 
42-1 speech coil 2 ohm with extra ‘eed-back winding. 43 : Minature 42 2 ohm 
speech coil 33 
SET OF 3 BROWN KNOBS marked 
‘volume, 16 
6-pin 6-volt synchronous vibrator 86 
6-volt standard 4-pin vibrator 66 
Vibrator transformer 250-0-250 80 mA. 6 volt 66 


ee w 
hassis 

thi M,&$ 
m pointer 
three pulleys and five ternational Octal valve 


comprising valve 


ed price of 176 


pack at the red 


any 9in. o n. tube. except Mazda !2:r 


atest midget Selenium type. 6 6 post pd 


“wave hangs ning and 


EXTENS!ION-SPEAKER CABINET 
ght and dark shace omplete with ar 
Size 10in 10in. - 4hin., 22 6, post paid 


Polished in a pleasing 
Rubber feet and back 


91 


TELEVISION MASKS 


White Rubber. %in. with glass 
106. White Rubber [2in. with 
glass, 15 - Sin, white rubber 
mask. soiled. 126, pilus | -P & P 
All.Ory AC. Mains Supp'y 
Unit, size Jin. tong iin 
‘gen. deep 
a complete 
sing the above 
omponents to incorporate ¢ 
above Power-Unit 196 
paid @ith corcurt 
Midget Bakelite Cabinet 
dyin n ~ vaive 5h 
hasens med. long wave scale 
back (takes std. twin gang 
and 3-1 speaker) 
; 6 


Pre Aligned Midge 465 
° 20 per par re) 
Miniature 465 Ke 1 Fis 
10 
Midget 1F.s. Q 120 
lin wide, gin 
famous manufac 


n- Dust 
465 Kc tron-Cored © 
34 tin. dia, 76 


tron-Cored 465 Ke 
Filter,2¢6 


T.V. Chassis. Size 9) 
jjin., 3 


Whistle 


Standard 465 Ke. 1. Fis 


Valve Holders. Paxo'in nove 
4d each Mou! 
nternationa octal 7d. 

EFSO ceramic. 1d. eact 

B/G, sitghtly sovled 60. each 
Line Cord j-way O03 amo 
180 ohms per yard. 13 per yard 
Ceramic P.F.S. 3 each of the 
330, 720 1® and ® 


nat onal ocral 


following 
26 
Trimmers 4 » od 
10-110. 10-250. 10-450 pf. 10d 
Three bank SO ¢ 13. Fo 
bank, 5Op 186 
Twin - Gang 
Condenser 


0005 38 Tuning 
With tron 

t and packing 6¢ 

Midget .00037 

dust - cover and 

riommers 66 Post and pkg 6¢ 


Mains Droppers 0.3 amp 
460 ohms tapped 280 and 4/0 
16; 02 amp. ~!7 ohms, tapped 
ohms, vitreous, 16 
950 ohms, tapped 700 
26; 02 amp. 1000 
hm vitreous tapped 26 
P&P on each 3d 


Volume Controls by tamous 
manufacturer Long spindle and 
switch | | and 2 meg. 4 
each ; 20, 25 and SOK, 36 eact 
Post and packing 34. each 


THIS MONTH'S 
OUTSTANDING OFFER 


Constvuctor’s 465 kc. 'F 
Kit comprising 

pre wound coils 

Aladdin ‘ormers 

cores, 2 cans 34 

tour hundred pt 

5 and two paxolin mount 


ng panels 46. pos paid 


charge is not stated please add 6d. up to 10-, | - up to £1 and | 6 up to £2. 


Dispatch of goods within 3 days from receipt of order. 
All enquiries and Lists, S.A.E 


Where post and packing 


23 HIGH STREET (Opposite Granada (Cinema), ACTON, W.3 


Hours of Business 


Seturdays 9-4 p.m 


Wednesdey 9-—! p.m. Other days 94.30 p.m 


Telephone : ACOrn 590! 


Wrmetess Woritp Feprvuary, 1952 


UNIVERSITY RADIO LTD. 


Offer Guaranteed Used Equipment at Attractive Prices 


Evershed's 500 volt Wee Megger Whartedele W-10 CS Speaker, 2 General Electric (U.S.A Tube 

eather case 10 f Checker, in portablecase. [10 A.C 
Avo 1948 Signal Generator, +» ow 
Cossor Double- Beam Oscilloscope 


39 « ew 


as new 
e Taylor 313C Capacity and induc- 
Wharfedale Corner ( net , tance Adaptor, as new 
Decca Record-playing Unit 78 E.D.C. Rotary Convertor, DC 
rpm... as new 220-240, A.C. 220-240, 50 cy! 120 w 
Ex-WO. 62 TX AX, © port n metal silencing case. complete with 
ase. AC. and battery power-unit filter-unit. As new 
oils, phones, key, et As new BSR. Disc-Recording Unit, 
Avo Model 40, « « Avo Electronic Vaive-Tester portable case. as new 
Eddystone 640, as n« Latest model, as new Eddystone 258K, with # coils 
Avo (949 Capacity sed Resistance Avo Wide-Range Signa! Generator, neg 
wrtige a Q as new a3 10 ¢ 10 
WE NEED GOOD USED EQUIPMENT ‘URGENTL SEND, 
BRING OR PHONE FOR OFFER. WE NEED AR 88's-BC 221's- 
348's-342's ALSO COSSOR DB'SCOPES 3394 OR 3339 Etc. WE 
WILL PAY WITHIN £2. 0. O OF THE MARKET PRICE. 
RCA. Volt-Ohmist Junior Vaive We have in stock several of the latest models Valradio Convertors, 200-250 D.C 
Voltmeter, as new w ‘ of Marconi Signal Generators, etc to 200-250 A 50 cycles, 200 watts 
Shaftesbury Ribbon Mikes, o ‘ Mullard Oscilloscope, type GM Y As snarmict tT in A 360.386 
ransmi r 
Voigt Light Twin Speaker Unit 3152, as new a0 0 66 ts ry 43 Megs.. complete 
energise plete w Cambridge Unipivet Galvano with valves and perfect 
energ , ew 0 0 moter, patt ( 0-120 mil Thrush Capacity and Resistance 
Voigt Latest Model PM Unit volts, Gin. scale, as new a 0 6 Bridge, as new 
‘ at 5 shed B.S.R. Disc-Recording Amplifier, Weston (U.S.A.) A.C. D.C. Test- 
N H P abinet type ARIS in portable metal case meter, model E772. 20.000 o.p.v 
as ~ as 0 0 As new «ww 10 0 nm portable case. As new 


Cossor 


Vayler (20a AC OC Test Meter 


Avo Miner A " om 
Avo Model 7, 7 


We have a large selection of British and U.S.A. Valve Testers, Test-Meters 
* and «Signal Generators, etc. Your enquiries are welcome. S.A.E. please 


THESE (TEMS ARE ONLY A SMALL SELECTION FROM OUR STOCK OF EQUIPMENT. YOUR ENQUIRIES FOR ANYTHING 
THAT YOU MAY NEED WILL BE WELCOME WE HAVE OTHEF? EQUIPMENT ARRIVING DAILY! 
CASH OR CHEQUE WITH ORDERS ALL ITEMS ARE CARRIAGE EXTRA. 


22 LISLE STREET, LEICESTER SQUARE, LONDON, W.C.2 


OUR BRANCH AT 3% (opposite) 1S OPEN ALL DAY THURSDAY. Phone: GERrard 4447, 8582 and 5507. Hours 9 to 6. Thursdays 9 to |! 


Dept. W.W 


To HAMS & DEALERS SE is torTeNnam 


COURT ROAD, 


WE WANT TO BUY comer 


hop Hours . Monday-Friday 9 — 5. % soturday 7? — 


AMERICAN SURPLUS RELAYS 


EQUIPMENT oF EVERY KIND ‘14 D.C. COIL RESISTANCE 


‘ SMA 
rs 3,000 TYPES: 1.91) to 80,0000) 
FOR RADIO HAM SHACK— \ 600 TYPES : 0.40) to 9.2000) 
(As, Suda AAROS TORE. os 
NEW YORK’S LEADING DEALERS AND SLUGGED = 


\ a} CONTACTS 
RECEIVERS TRANSMITTERS Wea 3,000 TYPES : up to 8 sets. 
4 600 TYPES : up to 4 sets. 
TEST SETS SIG GENS \ 9,000 TYPES : Make (M4), Break (8) 
silver (2 Tungsten (5 amp.) 


EVERYTHING ELECTRONIC : and Fa-eiver, @ amp), Chonge 
Over but Tungsten: Make 
Before-Break (K n Twin-silver and 
Twin-platinum 


We are interested in any quantity, from one upwards. 00 TYPES: (M). (8) and (C 
Phone us immediately transfer charge. Twin-silver and Twin-platinum 


SPECIAL 


ALTHAM RADIO CO BRAZENNOSE ST 10.000 OHMS. with I” slug) now 


MANCHESTER 2? Tel: DEAnsgate 5387 SIEMENS HS AR available 


Road, Paddington, W.2 


PADdington 10089 and 040! 


OSCILLOSCOPE TYPE 38P! 
ring a scope designed primarily fc 
the same time giving reliable and 
Service engineer will find this a 
se tc ts compactness, simplicity and 
ts im radio receivers, checking 


pth. ete 


SPECIFICATIONS 


Amplifier : Max - t , 3 volts per « 
aonse . Fiat 100 c sto SO k « 


Black crackle 


PRICE : Bra 


RECORD CHANGERS 
Collaro RCSOO with crystal pick 
Collaro RCSI!I with plug-in pick-up 
Bowthorpe Collaro 3-speed chengat 
Continuity Plug-in hoads for same magnetic 
Meter Plug-in hoads for same crysta 
Dua! scale 0-500 H delity high Impedance 
ohms and 100 H)-Fidelity low impedance 
290,000 ohms Mov MU10 334 rpm 
MU 14 3-speed 
Decca 334 Desk and Pick-up 
Collaro Single Player 
Connowsuer Desk 


Sees ee0e00 Ou 


MOVING COIL METERS. 0 " vari EFSO Red >ylvanvar Brand ew 
NEW £440 square pane! mounting. 2in 3¢ original boxes USA. 10-; Silver, brand ne 
m/a., square panel mounting, 2in 8 ginal boxes. British 86 ; red or silver ex-u 
v., square panel mounting, 2:n : guaranteed, 6- 
amps.. square panel mounting. 2 ; 
O—300 v.. square panel mounting. 2:n + 2 $ CON DENSERS—TUNING 2-gang 0005 
MAINS TRANSFORMERS 250-0-250. 90 m 0—40'120 m a., double reading round scale ; 5 ndi S-; 2-gang S standard 
Y amp nput 110 v 250 . O—!,500 v. Electrostatic 2h: scale >u -3 treme ; 0005 with ceramn sula 
O0—100 v. AC. rectified type, 2 J < t j r ceran 
350-0-350. 100 25 - latio pir - MIDGET [WO-GANG 
POWER UNIT. Complete with 5274G 0 4 ' Sime 2 wm ty me ty 
4 1 ip / WV 
TYPE. 350-0-350 80 hy, Goer eonaieion pees U6 onl sin.. 162 oF wich boil 
cJamps.. 5 v. tapped at 2 amps RECEIVER UNIT TYPE : GANG MIDGET 0005 
; R91, R92, RES and 24 v button assembly. Suitable fo 
RECEIVER TYPE 25. The receiver portion 0 eon eonainee. Ty» (pent 1/6 car radio, € 2-gang midget, 000! ceram 
3 overs 43—6.7 Mcs and makes CATHODE RAY TUBES. VCR9’ nde n tion Single solid dialectric tuning 
f wave receiver as per nm original crates. Guaranteed for condensers, ( 0.0003. and 00005 }B 34 
1949. issue. Complete on television, 45-, carriage paid ; 
a). EFI9 (2), EK32 and brand new, 238i, plus S- carriage. 38F RCA 931A PHOTO-ELECTRIC CELL AND 
ed complete with necessary con plece with base, holder and shield in met 5 MULTIPLIER. Forfacsimile transmission, flying 
. r home use, 3$'-. New condition ideal for ‘scope. 28 -, 26 carriage pot telecine transmission and research involving 
c j TUBE ENLARGING LENS for y¥ ? ow light-levels, 9-stage multiplier. Brand new 
ae abe a a - agg ete SCPI Double your picture ares. without and guaranteed. only 30-. Data sheets supplied 
re xin W mazir 
METAL RECTIFIERS. S.T.C. 200 volts 75 ae PUSH-PULL OUTPUT TRANSFORMER 
. 126 Te Stetat 6in. Masks. standard. For rectangular pictur potted type primary 10,0001) sec., 2! 


81), 150), 1S watts, 21 - 
47; Pencil Type E.H.T., 1,000 v 


74. 
T F Ror VCR97. inpu 
2 v. 34 amps. 196 a. ana ake oe No. 38 “WALKIE-TALKIE” TRANS 


$.7.C.A.M2 25 v 100 mia. 46 E.H.T. TRANSFORMER for SCP nput RECEIVER. Complete with throat mike, ‘phones 
AR.3515 1.F. STRIP. A complete IF. Unit, com 230 v., output 3,250 v.63 v. ac06am..20-2¥ unction box and aerial rods in canvas bag. Freq 


prising 6 SP6 F. Stages, tuned to 13.5 Mes 9 6. range 74 to 9 me's. All units are as new and 
EAS 4 ode detector, and | EF36 or EF39 output HIGH-VOLT " R.F. OSCILLATOR. 5—?7 — rsa despatch As supplied to Oversea 
> deo stage. A few modifications only are K.v. at 250 ua... 45 103% 125 Kv. ac 250 lice Forces. €4196, carriage 26 
red to stage this unit which will give pic- SIE/EDM. WALKIE-TALKIE TYPE 46. Complete wit! 
of extremely good quality. Price complete CONDENSERS 1 mid. 2,500 vw., meta six valves, 2 VP23. HL23 DD, QP25. TPIS and 
valves and foolproof modification instruc- bakelite, 2/6. Electrolytics, 8 mid. 450 v.w ATP4. 8 serial rods. |.F. erans.. 1.6 Kes. ln new 
s 45-, plus S- carriage and packing r . 16 mid. 450 vw. 36. 16 « 16 mid condition but less transmitting components and 
Limited quantity only . All midget Tubular Cans. cardboard coils removed by M.OS., 48+, carr. pd 
RECEIVER R.135S.—As specified for * inexpen 60 mid. x © mid. 350 v w., size 44in 
sive Television Compiete with 8 valves ‘ "7/6. 32 mid. Bias Condensers, 25 x 25 mid WEARITE. 705 Coil! Pack, 3-wave band, 37 10; 
VR6S and | each SU4G, VUI20. VRIZ. Only 12" 50. 16:50 = 50,3-. Alinewstocks 4008 Min. 1.F.T 465, 14/- pair ; 50! and 502. 465 
SS -, carriage 7/6 surplus 4- 


OEE ROR EERE EEE E EERE REE REET OEE EEE EEE EEE EEE EEE EEEEE EEE EE EEE EERE EERE ERE RHEE EEE EERE ER EERE REET E EEE EERE EERE EE EEEEEEE EEE EE EEEEEE EEO EEE 


hor IMMEDIATE DELIVERY 
Krom OUR LARGE STOCKS 


RESISTORS LAMINATIONS 
hie PABILITY © tole con} ’ “ RADIOMETAL Jjand Ww 
\ t meg. al 1% d 30 meg MU-METAI \ ther type 


‘AnKHON vy ta watt 
tandard Car Suppressors 15,000 ohne VOLULMI CONTROLS 
MORGANITI 7 t Ml ve and all other makes. 

CAPACITORS ) 
Hloek Page ilvered Mica ‘ eran PLUGS AND SOCKE’ 

MP SUPPRESSORS ying Lead PYRE PLUGS and SOCKETS 
SWITCHES ONES PLUGS ant Sats 
OAK. YAXLEY, WARERS and LOCATORS - . 

: hs pe : rRIMMERS 
VARNISHED COTTON SLEEVING riable CERAMIC TRIMMERS 
Vu ' " mom 10 pf. Spend mod eset type 


TRADE COUNTER OPEN 9.30 TO 5.30 MONDAY TO FRIDAY 


WHOLESALE, MANUFACTURERS AND EXPORT ENQUIRIES ONLY 


RADIO TRADERS LTD 
23 WARDOUR ST., LONDON, W.1 


Phone: GERrard 3977 8 Grams: ‘‘ Radiotrade ”’ 


R.C.A. TRANSMITTER ET4336 


TUBE LINE 
B13 PA Tw 


EXHIBITION - 
FURNISHERS 


t wv «x Gay V by Crysta 6 
r Bg oor » wee 
T4336 Valve vailable 
are ‘ | } - 07 
ET43}6 SPARES We y very xe ( * 
with A ertificate, E78 eact ; 


COMPLETE SETS CRYSTALS AND COILS / 
8 : alk R64 


CHARLES COOKS Furnishing Stores, Ltd 
SHOWROOMS OPPOSITE OLYMPIA 

EVERSHED AND VIGNOLL BRIDGE MEGGERS., 25 

— 71 HAMMERSMITH ROAD, WEST KENSINGTON, LONDON, W.I4 


BCéi0 PA. CONS ’ bulk qua ane Fulham 0064 


McELROY- ADAMS MFG. GROUP LTD. 


4%, GREYHOUND ROAD, LONDON, W.6 


TELESCOPIC CAR AERIAL 
is 


Wrrecess Worip 


VALVES 


RECEIVING 


TUBES 
MAGNETRONS 


PHOTOCELLS 
No 


TRANSMITTING 
CATHODE-RAY TUBES 
Quality involved 


LARGE QUANTITIES & GREAT VARIETIES 
IMMEDIATE DELIVERIES FROM STOCK 


KLYSTRONS 
ETC 


First ( Expenditure 


rade British and American Make Dollar 


Phone:- 


ELECTRONIC 
ENGINEER & STOCKIST 


STAINES, MIDDLESEX 


Telegrams Shernanskee 


STRODES 


STAINES 


CRESCENT, 


Telephone 3971 


Staines 


PROBABLY THE LARGESI 


WHOLESALE &€ 


ACTUAL STOCKIST IN ENGLAND 


EXPORT ONLY 


RADIO SUPPLY CO. 


Post Terms CWO. 0: C.0.D. Ne C.0.D. under £1 


15, WELLINGTON ST., LEEDS. 1. wintncs 
R.S.C. MAINS TRANSFORMERS 


Fully Guaranteed, inverieaved, and impregnated. Primaries 200-230-250v. 50¢ 1%. Screened 
TOP Soeneuase. oRnoP THROUGH 7650-463 v.2a,.79;12v ta7il 
260-0-260 » 70 m 6 3a 3a. 1018 563 ¥. 6a, 169 ;0-2-4-5-63 ¥ 
260-0-260 v.80 ma ;l2v 3a,or24v.i Sa 169 


3$0-0-350 v. 80 m 
HARGER TRANSFORMERS 
with 203-230-250 v. 50 cs 
129 ; 0-0-1S v 
; 0-4-9-15-24 wv 


Postage | 3 charged on 
Open to callers 8 a.m. to 5.30 p.m. Saturdays unii! 1 p.m 
SPECIAL OFFERS, 
Fil. trans. (small), 220 240 v 
5S a. output 
Auto Trans. 0-200-230-320 v 
separate T. 6.3. 3a 
Standard Outpu Trans. 5.000 ohms to 3 
ohms 
25 mid. plus 25 mfd. 25 v. Electrolyties 
2,000 mid. 1S v Can Electrolytics 
Accumulators, dry charged. 2v !0a H 
0005 mid. 2-gang variables E.M.1) 
RECEIVER CHASSIS, 6 swe 
undrilled) 10-Sj-2in.. 36; 
12-B-24in., 410; 16-8-24in 
7 


nput,6.3¥ 


70 ma.. with 


we 
< 


Seeorn arr 


2e2o- 


ex 

00 

5 a 

350-0-350 v. 120 ma 6.3v.4a..S5v.3a 

350-0-350 v. 150 ma..63v.4a .5v.3a 

CLAMPED UPRIGHT MOUNTING 
00 ma.. 6.3 v.-4¥.-4a. ( 


aluminw 
11-6-2jin., Bl; 
69; 20-B-2jin 


3$0-0-350 v 
0-45 SMOOTHING CHOKES 

200 ma. 5h. 100 ohms 

100 ma. 10 h. 100 ohms 

90 ma. 10 bh. 100 ohms 

80 ma. 10 h. 350 ohms 

50 ma. 50 h. 1.500 ohms (Will 
Amp 


AMPLIFIER CHASSIS, 


16 s.w.g. sluminium 
(undritied) 12-8-24in 


Til; 16-B2gin., 1011; 
zt 


amsor 
Ex-Govt. chokes 


100 


ma 


425-0-425 v 200 ma., 6.3 v 
63 v4. 4 C.T 
suitable Williamson Amplifier 
325-0-325 v. 20 ma..6.3 v.05 a 
S$ a. for Williamsor 
F LAMENT TRANSFORMERS 
All with 200-250 v. 50 c’s.. primaries 


S3y 


Preamplifier 


AUTO pt eg 
100 warts |10-200-2 
ELIMINATOR TRANSFORMERS 
Primaries 200-250 v. 50cics. 120 v 40 ma 
120-0-120 v. 30 ma..4 v.42 
OUTPUT TRANSFORMERS 
Midget Battery, Pentode 66 : | for 
ete 
Smal! Pentode, 5,000 ohms to 3 ohms 
Standard Pentode 8,000 ohms to 3 ohms 
Mult: ratio 40 ma.. 30:1, 45:1 60 
| Class 8 Push-Pull 
Push-pull 8 watts 6V6 to 3 ohms 
Push-pull 
Push-pull 
6V6 ere 
Push-pull 


$4 


0-12 watt to match 616, PX4 
to 3-5-8 or 15 ohms speaker 
“ 18 watts to match 616. etc 
> 3 or 15 ohm Speaker 

PM SPEAKERS All 2-3 ohms 
6in. 14,11; Bin. 1418 
M.E. SPEAKERS 
129 


Sin 


Bin. 3 


ohms 
onms 


10-12 wates 6V6 co Jor 1S ohms 


Tropicalised 
Controls, 200 k., long spindle, 13 ea 
Ex-Govt. RI124 Units, less valves 
SELENIUM RECTIFIERS 
ment. 120-0-120 v 
Hw 49 
680 v 30 ma 
Fw Lal 
ELECTROLYTICS Tubular 8 
itt 8 mid. 450 v. 23 
8-16 mid 450 v 
: 16-16 mid 450 v 
32 mid. 450 v. $3; 
32-32 mid 450 v 


FULL RANGE OF STANDARD COM. 
PONENTS AVAILABLE KEEN 


Ex-new equip 
60 ma. 46; 20 v. 50 ma 
250500 v. 60 ma HW. 69 
69 new 12-15 v. Ih a (Bridge 


mid 350 v 
Can 16 mfd. 450 v 
46; 
$3; 

32-32 mid. 350 v 
76 


STATED. QUANTITY QUOTATIONS 
GIVEN FOR STANDARD TYPES OR 
SPECIAL MAINS TRANS. S.A.E. PLEASE 
WITH ALL ENQUIRIES. FULL STOCK 
LIST 4d. SPECIAL LIST FOR TRADE, 44. 


Wiret 


Cc. MARKS & CO. 


SPECIAL THIS MOWTH 


RESISTORS BY FAMOUS MANSUPACTURER. CEMENT 
COVERED 


ELECTRIC MULTIPLIER 
25 
DENGERS BY FAMOUS MANUFACTURER 
“ 15 
KEY SWITCHES 
FOX § WIREWOUND POTENTIOMETERS 


MIDOERT FP O68 AND SOCKETS 
+t 


YE COAXIAL PLUGS AND SOCKETS 
AIR SPACED VARIABLE CONDENSERS 


TRIMMERS 

TELECOTHENE CABLE 

OAXKIAIL ABLE 13 

HIGH RESISTANCE HEADPHONES 6 

NTERNATIONAL OCTAL VALVEHOLDERS PAXOLINE 46 

86 COMMERCIAL ST... NEWPORT, MON Tele. 4711 
siso at 25 Wyndham Arcade, Cardiff 


es to Newport branch please 


ess Worip Fesrvary, 1952 


RADIO EXCHANGE CO. 


HIGH RESISTANCE HEADPHONES. Ericsson's first grade 
4 000 ohms per pa and new, in attractively coloured presenta 
m boxes Yri7vé 

RECSIVER pao omplete with valves. tuning 85-95 mc s 
ar Wrotham or ‘2° metre conversion. Housed 

t grey cases these contain 4 EFS4's (RF, mixer 

32 (Xtal oscillator), 2 EFI9's (2.9 me's IF's 
¢ 6V r ) m original cartons, complete 

st Circuit only 13 

RECEIVER 1225 deal tor 2 metres, these are complete with 
5 EFSO +. 2 EF9 and E834 the crysta! controlled owillator and 
AF’: vay be set to 4 pre-tuned frequencies. ONLY 39 6 (post 1'6 
TRANSMITTER 21 sending CW. MCW or speech on 4.2—7.5 
and 18—3 s these are complet e with valves. circuit, contro 
box, key and front 5 Ww not formers) from PA coils, and 
relays, have been strippe« ; but may easily be replaced 
with the aid of r cer t 3 t xcellent condition, 25 - 
POWER te sous. dividually controlled 
HT and | sfc | tor lights, attractive 
appearance and modest s ' ? n.) these deliver 
. 3A, AC and 5 v. OC 

In ORIGINAL CARTON Only 65 


VIBRATOR yee 21. 6¥ ry 

smoothed O¢ stp designed for th 

dition ONLY 176 

GRAND NEW ACCUMULATORS + ansparent, unspillable 
plastic cases TAH lv. 66 

POWER UNIT $532 With 5Z4 rectifier, SU2ISO (5 KV) 
EHT rectifier. « . elay, condensers, transformers, etc., our 
onversion w oduce a fine little HT or EHT unit for mains 
Nput, providing approx B00 v EHT or approx. 450 v. ac SO mA 
unsmoothed NLY 17 6 (carr 23) 

NEW 1355 CONVERSION dara lor all 5 TY channels, 3 - 

MIDGET AMPLIFIERS with two I2SH7's. one 12SJ7. these 

measure Sin x 3hin. x Jin. OUR PRICE 15)- 

H.T. BATTERIES 60 v.49; 2 for BIN, pius 18 postage etc 


9 CAULDWELL STREET, BEDFORD 


Phone 5568 


G2AK | This Months 


Bargains 


HEAVY DUTY ADJUSTABLE RHEOSTATS 
ade each Post and packing 


cA. TUBES. Type F a , artons, 176 each 
TV. TUBE MASKS New Ratio, brand new, 15 


MOVING COIL HEADPHONES with moving coil micro 
. Transformer to matct ; Balanced 
a f P 96 
TWIN RIBBON FEsOER 
8d pe yd 


ed 16 any 'e 

eat lnen beng eet pe rd 20 3k. 2 
F erers, X ” neg 16 

whey ess it rUess. Ty ? Type 813 New 


CERAMIC COIL FORMERS 
eade ‘ es. 46 © 
JONES PLUGS 


except where stated Please 
e : je der él 


Please print your name and address 


CHAS. H. YOUNG, G2AK 
110 DALE END, BIRMINGHAM 


ENTRAL 1635 


102 HOLLOWAY HEAD, BIRMINGHAM 


Pr ‘ ne AN 1254 


"SCOPE UNIT in steel case 6in. x 6in. x [Sin 
Containing VCR138 ECR3S. 34in. C.R.T. with mu metal 
screen. 2-EF50's, 2-EB34's. Pots and the usual resistors 
and condensers. Can be modified as a standard scope 
in a few hours and only requires external power pack 
(cost £3) Price 70 - 

6-VOLT VIBRATOR UNITS. Complete in black 
steel case 7jin. x S2in. x 3fin. Output 200 volts, 
40 mA., Price 22 6. 

2-VOLT BATTERY RECEIVERS—!90-200 Mcs 
Complete with 2 valves. Unused, 14 -. 

ARMY PRACTICE MORSE KEY AND BUZZER 
SETS. New and boxed. 66. 

RF24 UNITS. Converted to 28 Mcs Band. Variable 
tuned with 100-i geared S.M. Dial. Complete with 
plug and leads for immediate use. £3. 

MAINS TRANSFORMER. Input 200240 v 
Output 350-0-350 or 250-0-250 voit, 80 mA. 4 and 
6.3 v. 4a. and 4and Sv. 2a. Price 22 6. Input 200 240 v. 
Output tapped 3, 4, 5, 6, 8, 9, 10, 12, 15, 18, 20, 24, 
30 volts, 2 amps., 21.3. All with one years guarantee. 
NEW MINIATURE VALVES. DL72, CKSI2AX 
9-; 6AGS 106; 9001, 900276: 9003 66 

D.P.D.T. RELAYS. Operate at 200 300 vale, D.C 
6 mA. 13 - 

EXIDE P.O.2 UNSPILLABLE ACCUMU- 
LATORS |! a.h., 4fin. x 3gin. x 2gin 196 

TYPE 18 Tx. CHASSIS, partly dismantied but can 
be put into working order easily, less valves, 16 6. 


All the above Post Paid from: Dept. W.W., 


The RADIO & ELECTRICAL MART 


253B PORTOBELLO ROAD, LONDON, W.1I! 


Phone PARK 6026 


1952 Wiretess Wortp 7 


OUR 17TH YEAR 
MONEY-SAVING OFFERS 


GEC Ex-GOvT TRANSMITTER 
RECEIVER MR 
| Dec. 19 L63 063 
KT63_ 2 RCA 954 (value of vaives exceeds £10 
at current prices), 2 westectors, etc Grey 
| case size 10 « 8 & 7in., weight 22 Ibs 
valves guaranteed. Operating frequency 
around 90 mcs We regret we have no 
precise technical data on this instrument 
Apparently designed for mobile work with 
rystal contro! (no crystals included An 
outstanding bargain at €3:19 6, plus 5 - packing 
and carriage Condition as new 


conditior Bargain price 6 gns., plus part 


TELEVISION PRE-AMPLIFIER. just the ching you have 
ooking for This ex-Gowr. I-valve pre-amplifier is 
tremely sensitive and ssable. it makes an amazing improve 
mentin both vision and sound reception in all fringe 
areas Available for London (type A), Birmingham 
type B). Holme Moss (type H) 
Very small dimensions. Length. 4in. Width, 3jin 
Chassis depth |iin. Overall depth from top of valve 
44in. Fitted with EFSO valve. Ready for use. Power 
requirements 6.3 v. L.T. 200 275 v. H.T. Coax. Input and Output sockets 
Jnique value at che price of 1S - (post paid) 


EDDYSTONE 358) COMMUNICATIONS RECEIVER (4 only) 
srey cabinet with chrome handles. Size LI9, W13, O11, 7 valves. EF39 (4) 
ECH3S, EL32, EBC33. Valve check meter switched to all valves. Controls 
HF gain. H T. on off, 120 ohm and 2.000 ohm phone jacks. B.F.O. switch 
AV.C. switch. LF. Gain, B.F.0. Control, Tone, main tuning with micro- 
Each set is complete with Eddystone 230 v. A.C. Power 
neorporating 5Z4 rectifier with heavy duty smoothing chokes 
eparate power switch. Grey case size ||) x 6) « 32in. loudspeaker in 
grey enamel! cabinet Bin. unit with high and low impedance connections 
Nine Eddystone coils giving continuous coverage from 9kcs. to 31 mes 
Everything for a complete station. These ex-Govt. receivers have been 
but are in ex. cond. Really outstanding value at €25 each carr. paid 
trair 
RI224A 5-VALVE BATTERY RECEIVERS. A few only. These very 
scarce 3 waveband battery superhets, tune metres. Valves: 2 
VP23's, FC2A, HL2. PM2A included. IF 470 kes. Has R.F. stage, Muirhead 
dials, 2 ow t jacks, Air Force grey cabinet. Requires 120 v. H.T. and2v 
L.T Jutstanding performance. Price €7'10- carr. paid 
CRYSTAL MULTIPLIERS for the ET4336 Transmitter. New condition 
Less valves and M.A. meter. 30)- each, carr. 3/16 
CAY TUNING UNITS 4715A. 800-',500 kcs. Brand new in metal case 
with lid, 3 slow-motion dials, 4 switches. Many fine components, 1S -, or 
without case, 10+, carriage 26 
SECTIONAL AERIAL MASTS. Approx. Wit. Seasoned timber. 10 
metal sleeved sections. Store so:led but absolutely sound, 30 - each, carr 
5 Last few 
C3 VOLTAGE CONTROL UNIT. Ref. No 5U 1269. Contains on off 
switch, pilot light, 6 bank fuse panel, 5 plus 3 mid. Heavy duty fully filtered 
mains suppressor. Handsome case. Size |i x 8 = 74in., 10)- each, carr. 26 
CONTROL UNIT 454A. Brand new in sealed packing. Size 8) x 64 
x 34. Fitted with 0-1 mA. meter, four 50k pots., | Sk pot., | 250k por., | 
D.P. coggie switch, 3 \ewel light jacks, | G.P.O. type 2-pole switch, | Yaxley 
S-pole switch Suitable as basisfor a goodtest meter. Price 30 -, carr. paid 
PAMPHONIC P.A. SPEAKERS. (0in. high flux unit (not surplus) 
cellulose metal cabinet 20 x 9 x IJin., impedance 3 
snexpected delivery enables us to repeat this popular 
Price SS -, carr. 4 


Enquiries must be accompanied by 2\d. stamp. 


SATISFACTION GUARANTEED AS ALWAYS 


TEMS OVER {6 Ibs. IN WEIGHT CANNOT BE SENT C.OD 
H.P. RADIO SERVICES LTD. 


BRITAIN’S LEADING RADIO MAIL URDER HOUSE 
55 COUNTY RD., LIVERPOOL 4, Est 1935. Te.. Aintree 1445 


For Always 


-Best Buy at Britain's 


—X-W.D. MAINS TRANSFORMERS 
PLATE TRANSFORMER. Potred Primary tapped every |0 voles frow 
' 250 volts Secondary 2000-0-2000 volts RMS. Rating | KvA Re 
(82 ibs) Brand new—410 10 arriage paid The size 
x 1Oin. x 9pir 


Quality Bargains 


MULTI-PURPOSE TRANSFORMER Upright mounting, primary 
230 volts, 50 cycles. Secondaries—(!) 500-0-500 volts 400 mA... (2) 300 » 
100 mA.. (3) 4 ¥.7A.. (4) 10 wolts centre tapped |! A. (S) i2 v 1A. centre 
tapped, (6)63¥ 3A centre tapped Size 6jin «x 6jin. x 7hin. Brand new 
596, pilus 5 - carriage 


FILAMENT TRANSFORMER. Primary 230 volts SO cycles. Secondary 
42lv SA. 4 [A acBKyv cost 63 voltsac77A Size 4hin = 44m. x 
4m. Brand new Price 176, pius | 6 post 


H.T. TRANSFORMER. Primary 230 volts 50 cycles 
330-0330 volts [SO mA 44 3A. Size 44m. x 41m. x 4in 
22 6, post | 6 extra 


Secondary 
Brand new ar 


STANDARD TRANSFORMERS of current manufacture. Three types 
all standard primaries. Universal mounting. (1) 350-0-350 volts BO mA 
(2) 250-0.250 volts 80 mA .0-4-5v.2A..0-4-63 
tapped at3}v. Sv. 6v.8v. 9, Ov, Id. IS 
| these transtormers are brand new and boxed. fully 
guaranteed and priced at 18 6, plus 9d. post 


EX-W.D. HEAVY DUTY CHOKES 
mounting. Size Sin. x 44in. x 6in Brand new at 226, plus 26 pos 
30 Henry at 100 mA. Upright mounting Size Jin. x 2jin x Jin. Brand 
new at 12.6, plus | - post 


1S Henry at 275 mA. Upright 


METAL RECTIFIERS. (2 v 2A. full wave bridge, 126, p us 64 pos 
Miniature H.T. rectifiers, type RM2—125 + 100 mA. at 43 each, or 2 & 
8 RM3—125 v. 120 mA., at $- each or two for 9 6, plus 6d. postage o 
one or two. Selenium rectifiers 150 v 40 mA. at three for 10 -, post paid 
230 v. 60 mA. at two for 9-, post pad =i2v SA. full wave bridge rectifie 
at 17 6, plus 64. post 


HEAVY DUTY RECTIFIERS—Funnel cooled, full wave, J0volt 
20 amp. Selenium. Each rectifier consists of 20 discs size 112 mm 
Brand new and boxed at £4 10 ., pilus 36 carriage 


SMALL 24 V. MOTOR AND GEAR BOX. AC DC operation Wil! 
also work on !2 volts. About 140 to | double reduction worm drive, giving 
very high torque at slow speeds Price 196, plus | 6 post 


SPECIAL PURPOSE VALVES. VTSOI(TT!!). 5 
(EFS4), 66. E1148, 26. VR6Sa(SP4!) 3 
stock. Post 6d extra for | to 4 valves 


954.26 VRI 36 
Hundreds of other types 


EFSO( VAP!) Red American Sy!vania types at 6 6 each 
makes also available ac § - each, tested 


Brand new = Britis 


COMMUNICATION RECEIVER RIISS. A few still available, 
absolutely brand new at £13 196, plus 106 carriage and packing 
original transit case. Any set gladly demonstrated to callers 
Full details of this fine set are given in the “ Wire ess World ' 
reprint, which is supplied free with each set or will be sent for 
13 post free. 


RIISS POWER PACK AND OUTPUT STAGE 
to be operated direct from AC mains. just plug in and connect low impe 
dance speaker (Note—speaker not supplied). Price €410-, carriage 
paid This unit is manufactured by ourselves fram new components and 
valves, and assembied in a neat black AM. case, size Bhim. x Ghin. x 4ir 
All che necessary leads and plugs are supplied and included in the price 


Enabies ths rece. ver 


ERSKINE OSCILLOSCOPE TYPE IA. We have just a few of these 
‘scopes left, as previously advertised. Price £10 10 ., plus § - carriage 
Full iflustrated details will be supplied on receipt of S$. A.E 


ELECTROLYTIC CONDENSERS 16 mF. 350 volt working, mera 
can type—type CE26L Brand new at 4 for 106, post paid 12-12 mF 
350 volt working, type CE34LF, smal! tubular ally can at 3 for 106, pose 
paid. 30 mF. 450 volt working plus 20 mF 25 volt working. Drilitic all 
can, 2for 116, post paid. All well known make and brand new Minimum 
quantities as stated 


We hove a lorge range of units and components, some of which ore ‘ 

sufficiently large quantities to advertise We suggest you poy us o visit to 
secure some real borgains Many items ore of interest to Schools, Laboratories 
Monufocturers and others 


mnected with the Electror ndustry 


Ep CHARLES BRITAIN (Radio) Ltd. 


't UPPER SAINT MARTIN'S LANE 


LONDON, WC.2 TEM 0545 


3 minutes Leicester Square Station (up Cranbourn Sereet) 


Shop Hour t 9—i pm Thursday Open al day Sa.urdey 


OUTSTANDING OFFERS FOR 
EXPORT ONLY 
USA Radio A Rader le eww 
NSM - yoe ET-4336-8. 
TRANSMITTERS Moa 


goares ary of Rader—U SA 
AN APN.} 
A Naval and A : 
r 
TRANSMITTER 
Bra ew 
RY 
Ce »mplete Operations Center AN TT@-! 
alla Wing F e perations 90m. o omt 
Fight Area Operatior 
Power Units Wavemeters Motor Generators, Dynamotors 
, targe qua various me ents 
Aircraft instruments and Accessories 
arge ‘ «| vents 
a af ,enera ak ihaiae daemadabtes 


ficates and A ertificates can be supplied 


BRITISH SAROZAL LTD. 
1 BRISTOL HOUSE, SOUTHAMPTON ROW. LONDON, W.C. 1 


JERSEAS BUY Re RDIALLY INVITED TO ViSIT UR 
WV AREH HOWR Mm ANI LABORATORY 


| KW TELEGRAPH a Two HF 300 


perat 
RCA TRANSMITTERS. Tvpe ET-43 omplete with matched 
pee a e ysta i nd VF ts Brand new 


L™M.300 TRANSMITTERS 0 ke to 400 ke and 650 & 


600 * Ow 


No. 12 TRANSMITTERS. Wich coupling 


AR..77's, AR.-88's, NC200, NC45, HRO and others 


AUTOMATIC HIGH SPEED ye eget EQUIPMENT 
‘ SosHme t ern te on line and 


“ 


NAVY MODEL TBY 8 TRANSMITTING RECEIVING 
EQUIPMENT © 0.75 watts or W. telegraphy and 
watt ele y Frequency range 28-80 


TX VALVES 8 


e 


jercaker 


“PCA. ADI0 


mitter [ $10. Receiver Division 
The pment Cambridge Grove, 170 Goldhawk Road, 
London, W.6 Tel. RIV 3279 London, W.12. 
Tel. SHE 4946 


EXPORT AND 
WHOLESALE ONLY 


VALVES RECEIVING VALVES TRANSMITTING 
TUBES CATHODE RAY 


@ Govt. Surplus & Regular Types 
@ Special purpose tubes 

@ No Dollar Expenditure 

@ Rapid Delivery from Ample Stocks 
@ One of the Largest in England 


Also large stocks of 
@ P.M. Speakers 2; —12 
@ Mains Transformers 
@ Resistors. {, | and | Watt 
@ Condensers:- Mica, Electrolytic, Oil, etc. 


A MINIATURE MAGNETIC 
LIGHTWEIGHT EARPHOWE 


The new Amplivox «.4 tarphone 
orimarily developed for 

P ating machines 

nts and hearing 

ghly sensitive 

miniature receiver 


D.C. resistances 
ms frequency 100. 
diameter .835 
weight } 


aMPLIVOX uD 


2 Bentinck Street London, 


SEND US YOUR REQUIREMENTS 
=\ ) V.E.S. WHOLESALE SERVICES LTD. 
tt, GUN@ERSBURY LANE W ACTON, W.} 
Telephone : ACOrn $027 (3 lines) 


‘ADCOLA” SOLDERING INSTRUMENTS 


Designed for Wireless Assembly and Maintenance 
PPLIED RA VOLT RANGES FROM 6/7v. to 230/S0v 
he three A Models cover the re ements of the 
Television Valen omMmunication and we Gasiacete 
3 assure thor ugh ornting 
dia. Bic Standard Model 
a. Bit mele Mode 
achabie Bic 
Pace d in England and 
Je Mon 
ADCOLA PRODUCTS LIMITED 


General Offices & Works: CRANMER COURT, CLAPHAM HIGH 
STREET, LONDON, S.W.4. Tei MACaulay 4272 


W 


ireless Neorld Classifi 


applicauocr 
Janaary 


x 


|... WARNING ape othr EM 
. o wernnd then Govera t surplus P SECONOHAN 
| rw ur ole carry me manuf Partridac Hews | wrens as 


i= i n . the Lone nd FAMOUS “ EXPORT ONLY” bee Se es 
| Sel wi on comstoint CFB TRANSFORMER 20 wing hand 90am he Ht B. 


now availabie NEW DYNAMOS, MOTORS. ETC 
I RY harge 2-6-L2volt rs 


” 
new gp —- AMPLIFIERS “ AT HOME ! 


Il . 
I t dig I w We 
eck year ag 

met tunat 

e est audio 

produced. Hithert 

has been for “export on 
literally swept the Amer 


listoruon 
The 
rks, Have 
folk. 7 
DYNAMOS. MOTO SURPLUS 
» handle up to 6 : th le AND SE 
r cent distortion ar a u OTAX Tota wr r. input y 
ven without R -¥ 0 
half-primary - 


regardless 
tstanding performance lies 
a grain oriented, strif 

The extraordinary 

made possible by this type 
permit of a very consider 
iback across several stag 
t therefore becomes the 
utput transformers for Une 
t where only perfiectior 

price, is the 


yr2 


RECEIVERS. AMPLIFIERS SURPLUS y 
AND SECONDHAND 


H an 
R 


‘ 


vs TRANSFORMERS LTD ¥,,..1hemsmintine caurment, 
or ROEBUCK ROAD, KINGSTON BY-PASS AVA remote control of radio apparatus 
TOLWORTH SURREY feta : 
Telephone ELMbridge 6737 -NGINEERING FACILITIES LTD 


MEASURED PROOF 
OF THE 
AMAZING PERFORMANCE 
OF THE 
215 SPEAKER 


he 

highly a 

Martiey 

Boffle taken 

and mos prehens juipped 


Amer 


Send for illustrated catalogue to-day 


H. A. eerey Co. Ltd. 


162 HAMMERSMITH 


‘ 


ROAD 


ne « 


LONDON 


NEw 


TEST EQUIPMENT 


TEST EQUIPMENT SURPLUS AND 


SECONDHAND 


NEW emma) Stee AND SOUND 
—Qu 


PMENT 


ELE tie i<3 
pe Te vy 


2 Ambarst Road, Teiscombe vias, jusses 


Wu M)r 


1, AU iy m ? 


JEWEL NEEDLES 


*% SAPPHIRE 9 i iding tax 

GEMTIPT straight and trailer for crystal 

SAPPHIRE 
> tor weight pick-ups 

# DIAMOND 7 gns plus 62 11 tax 


fit 


mag \ pick-ups 


jles are unimpaired by 
tumes harder than sap 


STARR BRITISH PRODUCTS 


8 DARTMOUTH PARK AVENUE, 
LONDON, N.W.S Tel. GULiiwer 1131 
Export ries 
Generali & Overseas Trading Corp., Ltd. 
6 Duke Screec, Se 


James's London, $.W I 


a 


A WINDOW WORTH 
LOOKING INTO 


Television Coil Formers. With ‘ron dust 
cores olystrene, tin. = jim. with single 
hole fixing, 6 BA. 6d. each, $16 per dozen 
Television. | mid. high-voltage condensers 
type $000. volt No 
mited number left. 2- each 
Television. EFSO (VR9!) Boxed. brand new 
7 6 each 
Television Diede Holders. 34. each; 
radie ‘ype eavh; Ditto, Polystrene 
8d. eact 
Television. Wire-Wound Pots !0k., 20k 
25k, 50k All at 2- each 
Television Dural Aerial Masts. Telescopic 
long, dea for making 
your owr tad sion Aerial, 416 each 
Television Chassis, 4 stage. EFSO and 
diode holders mounted with coils and coup- 
ling condensers also resistors, each stage 
separately screened wonderful bargain 
8 éeach 
Micro-Amp Meters, Brand New and Boxed 
100. 24 Sea 39 6 each 
Sooues Offer. Condensers 16 x 16 x 16 Mid 
450 working. brand new, 3/6 each 
Micro Switches. Several types available 
Large stocks, please let us have your enquiries 
Switch. Suitable for the Williamson Ampl- 
fier ngie pole 6 way S bank, 3 6 each 
Ex-W.D. 2-Valve Battery Amplifiers. 
ymplece with 2-volt driver and Q.P 
Brand New. ideal for mic or 
126 each, valves alone are 


putput valve 
gramophone 
worth this 
Bendix Command. !2 !4-volt input piug 
n type Rotary Transformers, output 250 volt 
60M a Very limited number only, 29/6 each 
Moving Coil Headphone Microphone 
Sets. Ex-w 6 per sec. Limited number 
only available 

Rotary Convertors. 24 volt D.C. input 
230 volt A.C. 50 cycle output at 100 watts 
92 b each 

woiding Transformers. input 230 voit 
1S volts 80 amps, 626 each 
Midger Wire-Wound Volume Controls. 
20 ohm centre tapped. jin. diameter, jin 
spindle, large number available 12/- each 
Chokes. Ex-W.D. 30 Henry 100 Ma... will 


pass up to 150M a.. wonderful bargain, 1216 


output 


E--W.D. 5 Henry 200 Mia., resist- 

ms $6 each 
B7G Button Base Holders. With bottom 
screen. large stocks available, 1/2 each 
Bendix Command Receivers, 6-9 Meg 
brand new in sealed boxes, with valves and 
rotary transformer, absolute 100 per cent 
condition 
Callers Only 
electrolytic condensers volt 
temptation price, I- each 


8x 8x 8 Mid 
Special 
Don't forget your postage. 


uty Saturday 


G. W. ‘SMITH & CO. 


(RADIO) LTD. 


3, LISLE STREET, LONDON, W.C.2 
GERrard 8204/9155 


Telephone 


Wiretess Worip 


NEW GRAMOPHONE AND SOUND 
EQUIPMENT 


YONNO! SSEU R 
t as. & 


Se 


equirem 


np e 
arrange 
PLEASE 
Ayiward 


a at ner 

M AGNETIC Tape Reoorde 
4 t esides exp 5 
gives fu wonst othe La a 


4a 


GRAMOPHONE AND SOUND EQUIPMEN 


ae Pus AND SECONDHAND 


NEW Gomrouanre 
m.crophone 
guaranteed 


Reta 


ovt. surplu 
BCM EDHWA 


* Mc aR RADIO PRODUCTS 
& i 


uzh F Cr jon Te 


COMPONENTS SURPLUS AND 
CONOHAND 
EMMS 


huge ‘ s. p 
LOGAN Westaley 


LEC prec LYTIC nds 
re 


er nd 500vw 
‘ ° 


Come to Classic foi 


es ° : . 
The Classic Service 
Our Motto is: **Nothing is too much trouble * 
We will ship to any pert of 
the British isles or abroed 


TAPE RECORDING Delivery 
EQUIPMENT 

Simon Simphonic, Model [A 
Sound Mirror, Table 

ode Stock 
Sound Mirror, portable 

de tock 
Bradmaster Tape Desks Stock 
Microphones Stock 
Tapes from stock 


AMPLIFIERS AND HI.Fi EQUIPMENT 


Leak 1 2Amoplifiers. with 


437 16 


Williamson Goodse 


is 
Quad Aenpitites with 
Quad Rad 
Leak Rad 


Feeder 
Feede 


MOTORS AND PICK 


Connoisseur 
Mote 
Senaciomer 
weigt rs Stock 
Plessey A to 
t, 3-speed 


2-speed 
tock 


' xed tock 
Cullwe to- changer 

Unit, 3-speed, 8-record tock 
Decca 2-speed Motor and 

Pick stock 
Decca dual Head Pick-up Stock 
Lente Pick-ups, standard 

F 

Cuan Autogram 3-speed 

Garrard | tock &44 


tock 


QUALITY SPEAKERS, UNITS 


Barker's (48A Unc Stock 1S 
tock €18 


Stock “sé 
eries gap 

watt tock «“ 
Wharfedale Units, wide 


range from “4 14 


QUALITY SPEAKERS. CABINET TYPE 


Leak, 2 
crossover 


stock =€57 10 © 
Stock G21 0 
Stock €13 16 


COMPONENT AND KITS 


Williamson Amplifier Kits Comp €20 10 
Viewmaster Tele Krts Srock €27 10 
Germanium Crystalis Scock 
iéft. Portable Aer al 


3 
an 


pecial line in surplus Mains Transformers, 
table for T V Receivers 3 


Yorthern readers send for wu! details of our 


a Y offer 


passenger train 


The Classie 


Electrical Co. Ltd. 

THE Hi-Fi TELEVISION SPECIALISTS * 
352 364 Lower Addiscombe Road, Croydon, 
Surrey Addiscombe 60612 


Telephone 


‘am: "¢, 
Wy DEVIZES 


SAVAGE 


SAVAGE TRANSFORMERS LTD 
Nursteed Road, Devizes, Wilts 


SURPLUS 
BARGAINS 


MAN'IFACTURERS’ & BANERIPT STOCKS 
LIMITED SUPPLIES ONLY 


We fler for . } lelivery 


JUST PURCHASED 
LARGE CONSIGNMENT OF RESISTORS 
ALL VALUES: j, i, +, |, 2, and 3 WATT 


| Low and High Resistance Headphones | 


EX. W.D. AERIALS..BRAND NEW.—CAN 
ALSO BE USED AS FISHING RODS 
12 ft. Light See! Aerials in 3-4 ft. sections 
screw-in or plug-in \ype 


| Electrolytic Condensers—All Types | 


WHOLESALE AND EXPORT ONLY 


RADIO MERCHANDISE 
COMPANY LIMITED 
65, Farringdon Road, London, E.C.1 


"4 63 


. Dept 


Wu v 


COMPONENTS SURPLUS AND 
SECONDHAND 
FI K M 5 


‘ 


FEBRUARY, 1952 


woe THE MODERN BOOK CO com 


World Radio Handbook for Listeners. 
By Johansen 52 edition. Price Os. 646 
stage 6¢ 
The Oscilloscope Book. By EN. Bradiey 
Price $s. Postage jd 
Theory and Design of Valve Oscillators 
By H. A. Thomas, 2nd edn. revised. Price 
Ms. Postage 9d 
Sound Reproduction By G. A. Briggs 
d ed evised. Ff e 10s. 6d. Postage 
éd 
Television Receiving Equipment By 
WT king d editio Price (8s 
’ stage 3 
Cathode-Ray Oscillographs 
h editior e 1Ss 
Radio Receiver Design. By K 
2 vols Price 28s 


Reyne 


Price 30s. Vol. 2. F 
Radio Handbook Ed 
h ed Price 48s 
Advanced Theory of Waveguides 
ew F e Postage 6d 
Transmitting Valves. By P. Heyboer 
P. Zijlstra. F e 35s. Postage 9d 
Time Bases. By < Puckle 
evised. P e 30s. Postage 9d 
Encyclopaedia on Cathode-Ray Oscillo 
scopes and their Uses. By F. Rider and 
sian. Price 7$s. Postage free 
Radio Engineers’ Handbook By F. £ 
T 50s. Postage free 
Radio Engineering. By FE. Te 
editior Price 50s. Postage free 
Radio Valve Dat p. by “* Wireless 
‘ 4. 2nd edition. Price 3s. 6d. Postage 


2nd edr 


erman. Price 
man. ied 
tion of British and 


mn the Country 


ation 


19-23 PRAED STREET 
LONDON, W.2 
PADdington 4185 


‘*Youcanrely onus” 


FOR CLEAN COMPONENIS AT COMPETITIVE 


RICES 
MIDGET I.F. TRANSFORMERS 
. ‘ vl 


6 e lt ‘ 
6 , 

UALITY OUTPUT P PULL TRANSFORMERS 
MR * t Pat 


PAWL 

42 
PAXAL PX 
EXPERIMENTAL TRANSFORMERS 


OILs 
36 iN 


M 76 
COILPACKS MW LW SW 
OUDSPEAKERS 

173 
HIGH VOLTAGE © 


Ky 46 
MISCELLANEOUS 


RADIO SERVICING Co. 


444 Wandswor\h Road, London, 8.W.8 


MA 


ht as at 


ALEC 


DEPT. W.W. 18 TOTTENHAM CT. RO 
LONDON, wW.! MUSeum 4539 2453 


avis 


suppres / a 
OWT 


yeh vo TABLE 


heavy 


<16 10 


oc2 OSCILLATOR con f se with 
re s 6d post 
SCOTCH BOY Mc r AT MAGNETIC 
TAPE 
LUSTRAPHONE DYNAMIC mc mic 
te gree oon * edance type €S 
e type {5 126 plus post 
S VALVE. ‘WAVE BAND SUPERHET 
CHASSIS k nplete with Bin 
speake A really f ass kit All new corm 
5 
i VALVE "plus METAL RECTIFIER 
wave da r r 
2 at 
26 o age 
A.D.S. 4:.W. QUALITY AMPLIFIER 
¢ th bass 
feeder 
above 
Complete 
st y tested. €9 176 
iow PUSH PULL AMPLIFIER 
high vel inputs. 3, 5, 7, or 15 ohms 


equest, £12176 plus 26 


A bs. MEDIUM-WAVE ee | FEEDER 
UNIT EF36 R.F. Amplifier EF36é Triode 
3 detector This unit is tdeal for 
r ca transmissions 
nA 63. Sa Com 
net €6 126 plus 16 

age 


SPEAKERS 


Ae g ALIGNMENT OSCILLATOR 
This rovides a modulated signal 

F Amplifiers, etc. The 

es of 465 ke s and 16 

he n of a switch Price 


MANUFACTURERS SURPLUS 465 kes 


eT 


at 76a pos 
10 ss , LF ‘TRANSFORMERS at 2 
Rea “SENTERCEL RECTIFIERS /2 


4 
OSHOR a: COIs Aerial H.F. or OSC 
900 M in 8B range 
DENCO TYPE “C’ TRE COILS. Medium 
and Long Wave. 8-a 
THE CHANCERY. 
a ange ng - a 


LONG PLAYING 


i post 
2 GANG 0005 Midget V Condenser, 7 6 plus 


ondenser, % 
Var Condenser, 76 

pilus 9d. pos 
MAINS TRANSFORMERS A upright 


mounting P " 


, pos 
250-0-250 v 60 mA 


- » 


oa UY Uw 
a) 


post 
sec.6.3v | 5Sa.76 plus 64. post 
2v tapped 63 v.3a.219 


wheel dials and 


Dial and drive, 266 
3 wave band dialand drive, 13 - 
All post 
FULL MAIL ORDER FACILITIES 


Hours Monday-Friday 9-530 pm 


aturday 9-! 


R “ 


£ atid ae. all er 
‘OUTHERN RADI 
SS Newport Street 


a 


COMPONENTS SURPLUS AND 
Se 


ed 


Aver 


SOUSRANS 


+ eg 


eme 


THE CHASSIS PEOPLE 


Armstrong chassis is firmly 


bosed upon many yeors of constant en- 


Jeavour to produce reliable and efficient 


receivers at an economical price Our 


present ronge of chassis will even further 
advance the already high reputation enjoyed 
We are delighted to 


give demonstrations in our showroom and 


by our receivers 


our illustrated catalogue will be sent on 


request 


MODEL EXP 1253 14-VALVE ALL- 
WAVE RADIOGRAM CHASSIS 

Wave Bands covering from 10.9 to 550m and 
800 to 2,000m RF 


electivity 


5 


Pre-Amplifier Two iF 
Stages with Variable Bass and Treble 


For A.C 


ntrols 5-Watct Push-Pull Output 


Mains. €3645.0, plus PT 


MODEL RF 104 10-VALVE ALL- 
WAVE RADIO CHASSIS 


4 Wave Bands. RF Pre-Amplifier. Two tf 
10-Wartt Push 


£24.00, plus PT 


tages with 
Pull Output. For A 


Variable Selectivity 


Mains 


MODEL EXP 73 8STAGE ALL- 
WAVE RADIO CHASSIS 

3 Wave Bands Variable Fly-Wheel 

Tuning. 8-Watt Push-Pull Output with Negative 

For A Mains. €17.15.0, plus PT 


Selectivity 


Feed Back 


TELEVISION 
The new ARMSTRONG 
TELEVISION CHASSIS, 
model TV.15, incor- 
porating a 12” C.R.T., is now 
available for distribution. 


PRICE: 53 GUINEAS 
TAX PAID 


nfortunately, owing to the limited 
Chassis is at 
present available only for the London 


Service Area Please send for full 


supply of material, the 


details 


WIRELESS & 
ARMSTRONG frcevision CO. LTD. 
WARLTERS ROAD, HOLLOWAY, LONDON, N.7 
NORth 3213 


Telephone 


THE 
BRITISH NATIONAL 


RADIO SCHOOL 
ESTD. 1940 


| NOW IN OUR THIRTEENTH 
YEAR AND STILI 


NO B.N.R.S. STUDENT 
HAS EVER FAILED 


ter com 


aps f ate study purse 


NOTHING SUCCEEDS LIKE SUCCESS 
and we ve every ft t believe 
ner you t 
‘PRODUCTIVITY, e. your 
EARNING POWER! 


crease 


A.M.Brit.1.R.E. and 
CITY and GUILDS Radio and 
Telecommunications Exams, etc., ete. 


STUDIES DIRECTOR 
BRITISH NATIONAL RADIO SCHOOL 


66, ADDISCOMBE ROAD, CROYDON 
Phone : Addiscombe 334/ 


SOLONS FOR 
ESSENTIAL 


S085 / 


W.T. HENLEY'S 
TELEGRAPH 
WORKS CO. LTD 


$1-53 Hatton Garden 
London, €.C.! 


SOLDERING IRONS 
FOR INDUSTRIAL USE 


Dn 


COMPONENTS SURPLUS AND 


Wrrecess Wor Feprvuary, 1952 


SECONDHAND 


WORK WANTED 


x ; THE © FLUXITE ’ QUINS AT WORK 


t FLUXITE 


TO CYCLISTS ! 


ORTA I 


The FLUXITE GUN “i KITE wher want 


FLUXITE 


SIMPLIFIES AIL SOLDERING 


hk on the Avtof sald 
(SR-AARI 


WANTED. EXCHANGE ETC 


, 


seas | LTD (Dept ww), — 
TREET, LONDON, ° 


PHILIPS 


FOR SOUND 
INSTALLATIONS 


TRADE 
PHILIPS ELECTRICAL LTD. 


All enquiries to: 
PHILIPS ELECTRICAL LTD. 


DEPT. ELA AMPLIFIERS 


Shaftesbury Ave. 
W.C.2. 


Century House - 
London - 


OR 


C. W. CAMERON LTD. 
(Sole Distributors for Scotland) 


57, Oswald Street - Glasgow - C.! 


Whore! Wor 105 


WANTED EXCHANGE ETC TRAN e Ree eee ERT ERE EEE eee eee EEE eeee 


GIVING 
YOU THE 


ALPHA OFFERS 


VOLUME CONTROLS. |00K1). i meg) 
$ meg ef r with Ps.. 4 condition, f 
each S ‘ , 4 megs) to Pied, 6 
S- each 
KO, § meg er . 5 megi? 
E switch, 2 : eact 
Ex GOVERNMENT SURPLUS Ko) 
2 2 SOK OOK.) 
K A ARB N 1- each AN APR 
2001 20K WIRE W c 1 6 each goud 
STANDARD CAN CONDENSERS 8 
ttt each 6 v 9 
eacr 4 3 ¥ 4 each 6 mid 500 ¥ 
39 eact 24 mid. 350 V., 49 each 16 
id. 4 VV. 49 each 
SPEAKERS 
ETS. 126 
, 43 


“ 


WORKS! 


fr 


Z 


4 
weigh 12¢ ea 
weight, 146 eact 
4 ve 136 
é i QO 176 
each pos 6 8 energised 
6001) field, 15 9 each, post | 6 
STANDARD 3 GANG 9005 Mid 
Y sulat i sf jie, 7 - eack 
HEAVY arb COOKER SWITCH 
P elarr and) = Bake 


pn SP cnnccentag 


t 
MIDGET CHASSIS 
Valve je eakers, and 
1 - each Post and Px« 
a LAMPS gie hole fixing 
meta as fitted ex-Gov 
elep sets « take standard ME 
Bult 19 ea 
MICROPHONE INSERTS. Ex Gov by 
T vox and a y ea 
Aap oo MICA CONDENSERS 

) 5, 0004 or! 0! 
001 202 5) 5, 0008, 00005 | $6 
Sor 


METAL ron ag cng 
‘ 


vered by patents here and abroad 
Te threefold 


Ss me 0 — ETROPOLITAN RADIO SE 

46 eact = eck ‘e pont: egg noe 
TRANSFORMERS Standard s or’ 
< 4 6 volts ane. 4 


Mo - 


je range dua 


sistance 

sgnet eld acting effectively 
a source of feedback and giving 
remarkably at impedance over 


Ex SOVERSEENT WITH TAPPED 
PRIMARY SK 380 V. BO MA. HT wi, 
TW at Y 7A. Wax 
dipped "25 6 eact Post | 6 Bede Tra: 
HEADLAMP BULBS. 6-7 vols. [8 pcamig dh 
watts, 16 each Tg Se 
BATTERY BUZZER. Brown Bakelite f : 
ase. 16 eact 
PLUG AND SOCKET 5-pin 10H 254 
4 t chassis mount ng socket 
OH 256 Flexible socket, with 
g plug, 2- ea. 2-pin SC 591 
ector idea 
VIEW MASTER Envelope r HOLME 
a s tions. S- ea 
ae HOLDERS. AMPHENOL B7G 
with base + ee 302 Internationa 
4 doz 
ternational 
riush, S- doz 
Ceramic B9G 
10 - doz 


restoring 
sufficient 
jut boom 
facts and 
to the end 


it sending 


esistors, etc 


BARKER 
NATURAL 
REPRODUCERS 


3 Newman Yard, London, W.1 


TERM ash with order o 9.0 


Please add | - postage 3 ! 16 under 


ALPHA RADIO SUPPLY CO. 
5 6 Vinces Chas., Victoria Square, 
LEEDS 1 


cee ceweec cet ee ee neenceee eee e eee esas ee eee sees eee SSeS EeeE SESE SESSSS ee eEeeees ESSE SESS SESESSSE SEE ESSESEESSESESESESEESESESESESSESESESE ESSE SSSOEESSSSS SSS OESSSSSSESEESSEEESSESeEeeS 
PrTT TTT Tt 
pec eteeececccccceceeseeceeceseseeeeee sees esse seeeee ess eeeeee sees eeeee eS OSES sOESeSeeSeEssSESESSSSSSOSSSSSSESSSSESSSSSSESSESESSSSSEESSESESSSSESSSSSSSSSESSSSSSSSSSESSSESSSESESESESSSSOSESESESSSSSSSESESY 


*GOODSELL 
of BRIGHTON” 


offer 
A COMPLETE 
HICH FIDELITY 
EQUIPMENT 
comprising 
SA 8 Amplitier £15-15-0 
PA 2 Tone Control £6-10-0 
SP 1 Radio Tuner £10-10-0 
rOTAL ERIS 


Tax on Radio Tuner 


‘’S.% extra 


Sole Distributors 
B.K.PARTNERS, Ltd 
229 REGENT STREET 

LONDON, W.1 


cAMsON 


SURPLUS STORES 


tt. AERIAL MASTS 


FIELD TELEPHONE 
65 


FIELD TELEPHONE 


MASTER VOLTMETER 


ALKALINE CELLS 
DESYNN TRIMMERS 
VARIOMETER [NDUCTANCES 


16 
CRYSTAL APEL MIKE INSERTS 
126 


ou 169/171 Edgware Rea 
— 
Lendon, Wi Tel. Pad. 78S! 
128 Tottenham Court Road, W.! 
Tel. EUS. 4982 


we 


W 
B” 


Warxur 


Q" 


a 


MISCELLANEOUS 


SITUATIONS VACANT 


| NOTE REVISED PRICES Ist JUNE, 1951 


| HALF WAVE HEAVY DUTY 7iin 
< 
> @ 


| 26-; 10a, 29-; 16a $3-; 30 


SQUARE COOLING FINS 


Ba, 47 48 v2 a, B1-;5a 56-58 


65 - ; all pose 
BRIDGE CONNECTED FULL WAVE 
ly 2 4 j 29:25 28 -; 


BRIDGE CONNECTED HEAVY stad 
Tim. SQUARE Sr apyscomg 4 FINS 
6a, 43-; 10a, 4-; 5 
BRIDGE CONNECTED HEAVY DUTY 
gg Cooled, als 

SQUARE COOLING wanes, — 


SOME G.E.C. & * WESTINGHOUSE” 
RECTS. NOW STOCKED 
VERY SLOW DELIVERY OF MANY 
RECTS. WILL DO OUR BEST! 
HOSPITALS, RESEARCH LABS. AND 
GOVERNMENT CONTRACTS GIVEN 
PRIORITY. 


e & Reto 
T. W. PEARCE (Est. 20 yrs.) 


66 GREAT PERCY STREET, LONDCN, W.C.1 


i Ange 


LOCKWOOD 


ma 
A 


Fine Cabinets 


Ra and a 7 rade 


LOCKWOOD & ‘COMPANY 


; 


WEST END RADIO LTD. 


EAR 


FOR RADIO BARGAINS 


Electronic Damage ane : 


Brand new, $96 
0-250 v. A.C. Meters, 2; 
0-500 Micro- amp Meters, 2\n 
Brand new 
0-30 MA Meters, iin. [ New, boxed 
61 
CRI00 II- valve Communication ee 
Navy f 2 2 A 
4 6d. fo ox ations. As new *29 io. 
sands of bar ai ns f callers Please 
WEST END RADIO LTD., 


4, LISLE ST., LEICESTER SQUARE, 
LONDON, W Phone GER 734! 


PEN ALL DAY SATURDAY 
Me TS AT PRESENT 


ELECTRICAL STORES 
468 HIGH ST. LEWISHAM, LONDON, 8.£.13 
owt sham . 
TERMS ASH WITH ORDER wO COD 
All coods sen! on Gays approve! saasest cash 


ARLY NG DAY THURSDAY 


MAINS ag sapien y+ er NEW 
200 250 
a) SOK 


s. 3800350 volts 250 

4 volts 4 amps 6.3 voics 

amps 636 each carriage 

bove output 500 350 0 350 

ps 63 volts 6 amps 0263 

45 volts 4 amps twice. 67 6 each 


SWITCH. BOARD METERS, 
f 
é t A 


0 ar 25 - 

MAINS TRANSFORMERS NEW input 
200 250 v eps of 10 volts, outputs, 3800 350 
, s 4 volts 4 amps 5 volts 3 amps 

1/6, another 

volts 8 amps 

6. another 

volts 4 amps C.T 

5 volts 3 amps, 426 each 

50425 volts 160 m/amps 
twice 5 volts 3 amps, 426 


DOUBLE WOUND VOLTAGE CHANGER 
TRANSFORMERS 3.000 watts, 110 to 240 
v vice versa, weight 100 Ibs €10 10 - each 


EX RADAR MAINS TRANSFORMERS 230 
( phase, output 4500 5500 
ps 6.3 volts 2 amps, 4 volts 
ps, these transformers are 
can be taken out of the oil 
transformers giving Output 
size of transfarmers separ 
ee ee 


e 
ts app nan 
a 


£3 10 - eact paid 
ROTARY CONVERTERS 24-28 volts 
fe 2 0 amps D.C. output, 1@- 


F 
MAINS TRANSFORMERS (NEW) suitable 
4 250 volts. in steps of 
tapped for a combination 
2 volts 50 70 amps, 876 
each. carriage 
AUTO WOUND pied yA CHANGER 
sarge per apped 0 200 230 volts 
SO wat 48 6 each, post 6. as ‘above but 500 
watts 626 ea arriage 3 6 as above 200 watts 
3S - each ¢ é 
RECTIFIERS (NEW) [ stput 36 voles SO 
amps plete with mains transformer 230 
2 npu 0 ! phase output to match 
e ed v for the rectifier, £18 -- per 


EX. NAVAL “ROTARY CONVERTERS, |'0 
tput 230 volts A.C. 50 cycles 

apable of 50 overload 

ce €1010- each carriage 


ELECTRIC LIGHT QUARTERLY TYPE 
CHECK or soma il all for 200250 volts A.< 
0 cycle hase p load, 176 each, post 1'6 
D ame ) Bt /~ each post | 6. 20 amp load, 28 - each 


MAINS be poling typos NEW), 
. ts, Outputs 
Another 
post 16 


1 36 ts, 6 an 42 6 cac 16 
R.A - ROTARY CONVERTERS 
put SO volts. 50 cycles 
wa 5 gy yrr with step-up “ts 
30 volt 9 10 - each. carria 
ex U s. A. Ww. D. ROTARY hing FOR. 
MERS 2v put $00 vol 50 mamops 


17 6 each 

giving half the ated outpu 
VARIABLE RESISTANCES 9 ohn 
SYNCHRONOUS FHP. MOTORS, 
oe a ae selec — of gear 
200 250 each 
MAINS TRANSFORMERS, 230 ¥ 
500 a..63 4 8 amps 


2 1 


MECHANIC 
desigr 

viees. an 

not essentia 


aes na angel 


al 


some 
jesirable t 


eng inee 
1 hi 


OIL PACK 


Model 320 


5-waveband coil unit. 


A comprehensive pre-aligned assem 
bly consisting of switch, complete set 
of aerial, H.F. and oscillator coils and 
all associated trimming and padding 
condensers for 5-waveband operation 
with tuned H.F. stage on all bands 
All coils have dust iron cores for 
inductance adjustment. A six position 
switch is used with provision for pick 
up connections and H.F. muting on 
the sixth position. For use with any 
of the standard frequency changer 
valves (6K8, ECH35 etc.) and an |.F 
frequency of 470 Ke. 


Ranges: |, 13—40. 2, 30—100. 
3, 8O—200. 4, 200—550. 5, 900 
2000 metres 


Price €5.5.0 plus tax. 


All ports for the above can be supplied 
seporotely if required (tax free) 


Circuit diagram of this pack is avail- 
able free 
Send S.A.E 


Circuit diagrams for complete re- 
ceivers are in course of preparation 
together with calibrated glass scale 
and scale plan 


TELEVISION COMPONENTS 


Lye fle 
Output Transformer 
tor Coil and Line Output 
rmers suitable for View 
are also available 
TRANSFORMERS Iron Core 
K Per pair, 15 - 


: 


ALLEN 


COMPONENTS LTD 


CROWN WORKS, 
197, LOWER RICHMOND ROAD, 
RICHMOND, SURREY. 
"Phone: Prospect 446) 


ELEC TBRABDINA 
for Satisfaction 


PANORAMIC RADIO ADAPTORS 
i) 


i RBEWS! PN 70. A Max Swees 


ane 

sliders 
: s 276 
25 yO amp 1s 


ance 65-. GI 
RESISTANCES 
30 


26 
ROTARY CONVERTERS 
uA $s 


wa 

s « ¥ 44 
a 425 a age 

METAL RECTIFIER UNITS 
9» a <9 10 
<4 10 2 


" ’ 
arg 


MOTORS 
és 10 

<8 10 iP 

arriage extra a 
™ ? ‘ " w 4 142 
4410 Ay starter M ew 25 -; 


ELECTRADIX RADIOS 


214 Queenstown Road, London, 8.W.8 


QUALITY TELEVISION COMPONENTS 


HAYNES RADIO Ltd. 


Queensway Enfieid Middiesex 


THe APRESS 8BG/133 
RADIOGRAM CHASSIS 


THE £7.49 FS COMPANY 
1 Alcester Road, Birmingham 13 


T 


Wire w 


SITUATIONS VACANT 


~ The House 


for Quick Delivery 


The following Goods Ex-Stock 
Cash with Order or C.0.0 
PLESSEY Multi-Speed Auto Record 
0 2in.at7Br.p.m 
at 33irpm. 7 
o needie changing 


struction extremely to operate 
rice including Tax 

R.G.U.4. Three Speed Gramophone Unit 
complete with ghtweighe Pick Up, and H gh 
Fidelity crystal Head. Price including Tax 
aviv 
Limited number of G.E.C. Muiti-Beam Loud 
speakers. List Price €35. My Price €10 10 - 
New, in original packing Carriage extra 
DECCA 3 speed Motors with turntable 
ready for mounting, €73 4 
ACC S G P 20 complete with either Standard 

L.P. Heads, 43,115 
ACOS Heads, Standard or LP. 4234 
SARRARD Standard Playing Unit with 
Pick-Up, 632. 
COLLARO Standard Playing Unit with Pick 


Point One" Feedback 


Remote Control! Pre 
lifter 
v.S Superhet Tuner Unit complete 
with Valves, £3724 
Send me your order for all your 
Wharfedale Speakers Test Meters—Avo 
Taylor Advance Valves Components 
Please note these prices are subject to any 
mcrease by the makers due to rise in costs 


A. ERNEST BUCHAN 
M.O. Dept 28 Beimont Street 


Aberdeen Phone 23579 


J. C. LADD WHOLESALE 


NEW BOXED VALVES. ALL GUARANTEED. LISTS FREE 


AM 


Some types available in manufacturer's ouantities THO 
3. C. LADD, 57 DAGNALL PARK, LONDON, §.E.25. 1665 


G.E.cC. 


GERMANIUM 
CRYSTAL DIODES 


LATEST, SMALLEST 
SUPREME CRYSTAL DETECTOR 
Midget Size, 5 I6in. x 3 I6in 
Wire Ends for Easy Fixing 
46 each, postage 244 
Tectinical Details and Selected Types available 
SILICON DIODES, 36. Postage 24d 
Fixing Brackets, 3d. pair 
COPPER INSTRUMENT WIRE 
ENAMELLED, TINNED, LITZ 
COTTON and SILK COVERED 
Most gauges available 
B.A. SCREWS. NUTS. WASHERS 
soldering tags, eyelets and rivets 
EBONITE AND BAKELITE PANELS 
TUFNOL ROD, PAXOLIN TYPE COML 
FORMERS AND TUBES, ALL DIAMETERS 
ERIE AND OUBILIER RESISTORS 
Latest Radio Publications 


SEND STAMP FOR LIST TRADE SUPPLIED 


POST RADIO SUPPLIES 
33 Bourne Gardens, London, E.4 


GEE aU) Ue 


PIA PHOTO-ELECTRIC MULTIPLIERS, 
American 30 - each 


C.M.G. 122 PHOTO-CELLS. Osram. 28- 
each 


50 OHM 40 WATT W.W. OR PORCE.- 
LAIN POTENTIOMETERS. 3in dia 76 
each 

Win. ELAC 3 OHM P.M 
SPEAKERS. 25 - each 


iin. P.M. TRUVOX 3 ofm s¢ ers, 0 - 


eact 


LOUD. 


dyin CAT v ~ ECR35 omplete 

with nd base 40 - 

us Ke. iF TRANSFORMERS Wearite 
2 emi-midget. ditto by Plessey 


106; pair 
MAINS TRANSFORMERS. F 


ron flush 


ron flush 


RECTIFIERS 
HWaclte 
ectifiers 


H Wave at 60 and 80 mA 
25 v H Wave 100 mA. S$ - each 


100 KC. R.CA. OR BRILEY 3- PIN 
CRYSTALS, American 20 - each 


9 HENRY 120 MA SMOOTHING 
CHOKES, 10 6 each 


ié mm. BELL & HOWELL SOUND 

PROJECTORS, complete. reconditioned 
go order Jcility model €65 

wh ‘Mode <9 

B.T.H. model as above £105 


COLLARO MOTORS for tape recorders 


lock or anti-clock rotation any type, 42 '-each 


in. C.R.T. WHITE MASKS, slightly 
soiled 109 

2GANG — TUNING CONDENSERS, 
~ i sprndie 39 

RASS POWER SUPPLY UNIT. Com 
plete with tpuct stage. in good condition 


70 
ALUMINIUM SHEET undrilied 16 


>. sizes available |2in. x 121m. 24in’ & 1 2in 
n. « 24in., Join. x 3Oin_ Ss - 


ampere Ex-Govt. Accumu 


The above are a few only of the many items 
All goods offered are 
ex-manufacturers or ex-Govt., and in perfect 
ondition unless otherwise stated 


available from stock 


D. or Pro-forma 
| 


Irders 6 for PP. British 


sles only 


15 LITTLE NEWPORT ST., 
LONDON, W.C.2 


GERrard 6794 1453 


Wrretess Worip 


SITUATIONS VACANT 
echan) equired f 


we my tne AE RAD 


Boon 


TANTED, receiy 


ans 


television service engineers 


confidence Technica) Employmer 
apham Rd. S.W9 Brix 
NSPECTORS me hani ay 


r persona 
‘Decca Radar ‘Co 
-Pass New 


109 


= JOHN FARMER- 


3M. CIRCUIT TESTING OHMMETERS, 
A Evershed & Vignoles Scales 0.1000 and 
— _ ohms and inf Test leads and prods 
&S. poss '6 271 
TRANSFORMERS phase 
tapped for 200.220.240 
pane! attached. sex 
SO valve bases. also neg 
terminations New. in wood cases 
carr 36 13. RADIO TRANS 
Pri 200-220-240 v.. Sec. 350-0 
A. 63 ¥ tapped at 4. at 
v tapped at 4 v at 2 a. screen, stout 
amps with slots for chassis, etc mounting 
Overall size 4:n + - — New, boxed 
with termination ta, 20 ach, post | 3 
18 MULTIPLE ur TRANSFORMERS, 
nput 200-220-240 v.. 50 cs. | phase. Outp 
4-5-6-8-9.10-12-15-18-20-24 and 30 v 
2amps. These transformers have a 10! uses 
see items 19 ar 32 for 
ew, boxed, 22 6 eact 
INGHOUSE RECT 


wave bridge 
t 5 


t 18 
ng brackets 
post Bd “132. SMALL MOTOR 
BLOWERS, a v. AC OK Size overall 
4ivr ong. motor jin. dia eg casing 
approx. jin. dia New n 10. each 
post 10d 323. UNITS FOR. STRIPPING. 
here for all radio constructors 
octal valve holders, | ganging 
mers and about 100 misc 
sistors, etc, 29 each, post | 3 
23 VARIABLE RHEOSTATS, “ ZEN 
I1TH,"’ 04 ohms, 25 amps. helical screw 
traverse, laminated contacts, wire wound 
vitreous steel former Base mountings and 
brackets, unused condition, 76 each, post | 6 
285. SIEMENS HIGH SPEED RELAYS, 
micrometer blade and gap adjustments, single 
pole change-over platinium contacts, slide-on 
size Jin. x thin. x bin 3 types (a) 
each 1,000 ohms. (b) twin coil 
ohms single coil 145 ohms 
sed, 10. each. post 4d. 272. * 
BOND TESTERS, jin » 
to O11 ohms, battery compartment 
bakelite cases with shoulder 
unused, 20- each, post 16 
METERS, 0.100 v. AC., mowing coil, internal 
rectifier | mA + in 110th sub 
20- 40-60-80. | 2hin. scale 
mounting ne ew. boxe. 20 
24. AMMETERS, hor wire 
0-9 amps 3jin. dia, jin. scale 
fie iin flush panel mounting 
Brand bo 4, 10~ each, post 6d 
“PYE" 45 MCS IF. STRIPS, 
r with 7 valves, 6 EFSO’s 
poss | 6 164 FLEXIBLE DRIVES. 
tuning controls on ** Comman? 
t3in. long, one end serrated push 
ock-nut, other end 5 I6in 
control knob. New. unused 
172. POTENTIO 
und on ceramic formers 
0 watts, single hole panel mounting, 
inused, 76 each, post 4d 
SA ontain eleven | and 
resistors (10-10-10-10-15-15 oa 
ohms). new snused 
post 3¢ «62233. CLAROSTAT Vani. 
E RESISTORS, wire wound, sem 
slar formers, jin. shafts, 2 types. (a) 0.5 
post 3d 76 doz., post 7d 
each. post 3d 10 - per doz 
INTERVALVE TRANS 
(a) 10K 9625. HT and piace 
2 separate windings 
weight 2) Ibs, 76 
10K 9627. Pri. 350 ohms 
3) Ibs. 76 each, 
200 ohms, Sec 
3000 ohms. weight 36 each. post Bd 
4 OK 8539. Pr Sec. 2000 ohms 
weight |7 ozs, 26 each, post 7d 
The above are a few items taken from ou: 
latest lists. Send for your copy to :»— 


JOHN FARMER (DEPT. A.1.), 
194 HARBORNE PARK RD., 
HARBORNE, B’HAM, 17 


Tel. HARborne 1309 


A REMARKABLE 
ACHIEVEMENT IN 
FILTER DESIGN 


Pat 
Applied 


For 


SITUATIONS VACANT 


EMG 
STEEP-CUTTING 
INFINITELY VARIABLE FILTER 


s 4,004 


£4-10-0 


E.-M.G ANDMADE RAMOPHONE 


Newman St Oxtfor St wii 


TELECRAFT 


AERIALS ENSURE THE 
BEST TELEVISION 


TRY ONE AND SEE FOR 
YOURSELF 


LYONS RADIO Ltd. 


MCRI POWER PACKS 


POWER UNITS TYPE # 


PRICE O8 
SUB-STANDARD VARIABLE NDOENSERS 


PRICE €8 
MILLIAMMETERS 


. PRICE } 
3 GOLDHAWK ROAD, (Dept. M.W.) 


SHEPHERDS BUSH, LONDON, W.12 
Shepherds Bush 1729 


Wrmetess Wort FEBRUAR 


194? 


“ 


| CABINETS & CHASSIS | 
a 


ing denied ving Sagram £10 188 
CABINETS OF DISTINCTION 


Send 6d. for our new illustrated 


wired a 


cabinet catalogue. 


AMPLIFIERS : 
* wa a31e 6 


LEWIS RADIO CO. 
Dept. 252 
322 HIGH RD., WOOD GREEN, 
LONDON, N.22. 


120 GREEN LANES, PALMERS GREEN 
LONDON, N.13 


(near Bowes R 


F e Bowes Park 6064 


ELECTRONICS 
| puPLey | 
| .To 


CRANMER AV. EALING.YV- 13. 


Transformer and Coil Manufacturers to the Trade 
' EA g 


‘ODDIE FASTENERS 


THE FASTENER WITH ENDLESS 
APPLICATIONS IMPLE — POSITIVE 
SELF-LOCKING MADE IN A 
VARIETY OF TYPES AND SIZES 
SPECIAL FASTENERS TO SUIT 
USTOMERS REQUIREMENTS 
WIDELY USED IN THE RADIO 
NDUSTRY 
DEPT ww 
Oddie, Bradbury & Cull Ltd... Southampton 
Te 55883 fF 


ables asteners, Southampton 


NUSOUND PRODUCTS 


136 WARDOUR STREET, 
LONDON, W.1 


Oxford Street End) 
Te GERrard 8845 


NUSOUND FIDELITY-TEN The lacest 
pe alicy Amplifier All Triode 
t Frequency res 


| per cent 
feedback 
controls 
model 


t C ON ABOVE ITEMS 
PLEASE E TAMP FOR LEAFLETS 
NUSOUND QUALITY AMPLIFIERS 
6)-WATT ouTPuT PP 6V6s—indepen 
Jent bass a reble boost and cut—switch for 
e ds eg feedback 

4 t eq. response 25 

} d.b.—hum 80 d.b. down 

d back 44> sensitivity 
y GIS/tTI6 Also -~ agama 

rece G17 

NUSOUND REFLEX CAB‘ NETS.—For 


Nhartedale peakers 0 £9 9-5; tiv 
£10 10 ‘ 


provision 


mahogany 


-.D 
a7 126; 


two-band v 


j station Pre- 
riably tuned 


tone 


GRAMOPHONE EQUIPMENT 
ecca 33 « 78 motor, £3144, inc 
ur Plu L weight, €4118 
rans 13-. Su l ght. one head, 469 - 
LP Head 7186. 1 Fibre Pup 4432 
ans 5 seed Stroboscope J 11 
253. Miniature 
A Adaptor 77 
ecca XMS Pup &7 
Attachment 726. 
4734. Connoisseur 
Chancery Xtal P up 
insert, LP 31/6 
4 controlled, |2in 
SI4MB motor 
ACD motor 


r 


parrar 
Soli HiF 


Decca Mag. Heads 


ge of Wharfedale & Good 
accessories TV and 


Please Add Postage 


B. H. RADIO 
EAST STREET, DARLINGTON 


. 
BASS & TREBLE SEPARATOR 


SCRATCH FILTER 


WHISTLE FILTER 
ve simply . 


* 
A.F. and R.F. COILS 


pec 


seek of 


Bie 


3 
ING ¢ 
Enfi 


Wikess Wor 


SITUATIONS VACANT 
SHERWOOD ' 


= SUPACOLLS= 


lil 


PROUDLY PRESENT 
THEIR 


NEW 
CONSTRUCTOR'S 
HANDBOOK 


Get your copy today 
it costs 2’6 only and 


Contents include :— 


of these sets 

s Gram. Superher 
Station TRF. Transportable 

2-wave plus Gram TRF Ser 

3}. wave perhet Feeder Unit 
3. wave sperhet Feeder Unit with HF 
tage and ncorporating Gram and 

ality Swit 


fier and Power Pack 


of our wery 

perhet Co 

nple point-to-point 

rations of ny Receivers you can 
build with no previous experience 

plete Technica and Descriptive 
details of a r prod ‘ 

Pages of Constructional and Servic ng 

hints 

Many simple formulae in constant use 
omplete Resistance Colour Code 

atalogue of our extensive Radio Stock 


forwarded with each Handbook 


$ 1s a book you cannot affor 


will save you pounds 
26 now for yo copy to 


SUPACOILS MAIL ORDER OFFICE 


98, Greenway Ave., London, E.17 


d to be withou 


YOUR METER DAMAGED? 


Blectrical Instrument Repairers 
341 CITY ROAD, EC! 
Tei Terminus 2489 


AUTOMAT HOME CHARGERS 
SELENIUM RECTIFIERS 
CHARGER KITS 


Ail New Goods with Full Guarantee 


AUTOMAT HEAVY 
TY HOME CHARGER 


CHAMPION PRODUCTS 


43 Uplands Way, London, N.2!. P LAB 445 


Dits and Dahs!/ 


CANDLER 
CODE COURSE 


“Na 


The a ial Ce ‘ e : ‘ 
Amateur 


The Advanced Course 


s 
Touch Typin 


You are invited to send for a cop 
CANDLER BOOK Of FACIS 

Q.ves full details of the above training 
THE CANDLER SYSTEM CO., 
55W  52b, ABINGDON RD., LONDON, W.8 


wie y $ A 


w Ss 


SITUATIONS VACANT 


PEBRUAS 


EX GOVERNMENT 
BARGAINS 


New and used equipment 
TR Ho 19 Chassis 


16 6 
1196 Transmitter Chassis 


Speaker © 


Modulation Indicators 


30 
Jones Plugs and Sockets 


Relays 4 

Transtormers 

Selsyn Motors, Type 
0 

Instrument Rectifters 

Condensers ‘ 

«19 
Termina! Strips 


Seanners Type 83 
35 - 
64 1- 


A. T. SALLIS 


93, North Road, Brighton, Sussex 


VOIGT PATENTS LTD 
— — $.E.26 SYD 6666 
volley -P tee 18 


WANTED 


VISUAL INDICATORS 
TY PE 


La 
Box No. 5792, « * Wireless World.’ 


CRYSTALS 


Type “G”" AL 
quency ranges . 100kcs ’ 
500 kes 


- world repute 
BROOKES CRYSTALS LTD. 


10, 8 ockwel! St., Greenwich, London, 8,£.10 
Phone GREenwich 28. Cables: Xtals London 
Vw roms Xtols Green London 


FEBRUARY, 1952 


KOLECTRIC 
ARMATURE 
WINDING 
HEAD 


Pype AW i 


primarily 
tric "’ Model 
but it can 
ines and can 


illustrated leaflets 


Kelectaic [ro 


73 UXBRIDGE RD., EALING, LONDON, W5 
Telephone . EALing 9096 


SOUTHERN RADIO'S WIRELESS BARGAINS 


WALKIE-TALKIE (TRANSMITTER. 
RECEIVER). Type 38 Mark Il. Complete with 
5 valves, Throat Microphone, Headphones and 
7 mcs Amateur Band suitable for field use 
uperhet Receiver. Modulated Trans- 
suaranteed ready for the Air, less batter- 


es,€3 10- 

R.3ISiS TELEVISION UNITS Complete 

with 2! valves 6 Stage 14mc's IF. Strip. ideal 

for T.V onversior Brand new in original 

wooden cases.€3 10 

G.E.C. “MINISCOPE" MB86IB. MINIA 

TURE CATHODE RAY OSCILLOSCOPES 
;” Tube Time Base et etc. Brand New 

a s Sealed Cartons with Leatherette 

arrying Case—€15 10 0 plus 5 - carriage 

LUFBRA HOLE CUTTERS. Adjustable from 
n. to 341m. for use on Wood, Metal, Plastic, etc 

$9 LUFBRA FLY CUTTERS. 146. 

LIONEL “BUG"™ KEYS. Genuine USA 

Automatic Morse Key, Type 136. Few only 

4376 

THROAT MICROPHONES. Magnetic type 
omplete with long lead and plug, 4 

RAND —— 6 volts at S amps 

wi rar 

PLASTIC “TRANSPARENT MAP CASES, 
14 inches by 10% inches. ideal for Maps, Charts 
splay, Photographs, etc., $'6. 

STAR IDENTIFIERS Wi th Hydrographic Office 

Modifications A-N Type |. Comolete in case, $6. 

MOVING COIL DC METERS. Brand new 

Zin. 0-2 mA. 0-5 mA., 0-30 mA., 0-20 volts, 9/6 ea 

WESTECTORS. Type WX6 and Wi12, I - ea 

t1/-dor 

MARCONI! AERIAL FILTER UNITS. Type 
916 in conformity w * P.O. Specification 

sstructions fer fixin 

CONTACTOR TIME twircnes. 10-hour 

movement, 2 impulses per second. Thermostatic 

“entro! in soundproof Cases, 11/6. 

VISUAL INDICATOR UNIT Type 3 (10Q 4) 

Contains two Moving Coil movements, two 

Neons, etc. Easily convertible to very efficient 
. Conversion fully described in 

195) 
of Radic Publications, 244 

SOUTHERN RADIO SUPPLY LTD., 

tt LITTLE NEWPORT STREET, LONDON 

w.c2 GERrard 6653 
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OUTSTANDING VALUE IN BRAND 
NEW EQUIPMENT 
COLLARO AUTOCHANGERS, mode 
d model with inte 
head. plays nine 

lly finished 


) SPEED *RUTOCHAN 
R as above but for 
r Price with one dua 
purpose Acos GP27 head. €15 106, or with 
two separate ot ? heads for Sed. and LP 
cies ar 5 
TABLE CABINETS « house above, stained 
and polished. &6, ed 
COLLARO } SPEED GRAM. UNIT, 
4. with pickup and autostop 
se GP27 pi 
sep. GP27's, €14 
carr age. and pack 3 
RECORD PLAYER CASES, well made 
measure (Sjin = ij x ’ beautifully 
overed in brown Rexine. fitted hinged tid 
clasps and spr & carrying handle Price 
come eve ncut motor board, 576 
Post 2 
SYMPHONY No. | (AMPLIFIER) by 
versatile domestic Audio 
market to-day Independent 
Middle and Top. separate 
negative feedback For At 
for magnetic, crystal and 
Tuner S-watts output 
9, gns. ; [S ohm model 


SYMPHONY No. 2 MARK Ii New 
sh-pull triode output 
m level negligible 
Woden main transformer 
putput transformer for 3, 7.5 and 
Input for ordinary and hi-fidelity 
Tone control system same as No. | 
m “en + instrument for only 
1S gns., car 
Ne. ° PuBLIC * ADDRESS —" 
ame chassis and power part as 
Symphony but simple one knob tone contro! 
1S watts push-p output, 2 inputs with 
separate volume controls for fading mike and 
gran Complete kit 10 gms. Ready built 
ciriveé 
BASS REFLEX CABINET KITS 
superb bass response and top (jin 
timber) F i ructions supplied 
x ft. Jin 
speaker 


above = it for 76 extra. Carr. in 
case 
FOR CALLERS ONLY Above 

abinets also now available, finished in 

ass veneers to match customers individua 
furnishing schemes Examples on view 
G.P.20 PICK-UPS with standard or LP 
head. €3 115, post | 6, separate heads (Std 
or LP), 234, post Bd 
WODEN OUTPUT TRANSFORMERS, 
high-grade nput to match two 6V6's or 
two 6L6's, output tapped 3, 7.5 and 15 ohms 
25 6, post paid 

NORTHERN RADIO SERVICES 
16 Kings College Road, London, N.W.3 
Phone. PRimrose 8314 


TAPE & WIRE RECORDING 
We supply ALL RECORDING COMPONENTS 
Write tor Latest Price List of 

MECHANISMS. TAPES, wires 
and SPOOLS, HEADS, AMPLIFIERS. 
OSCILLATOR COILS and UNITS 
NOW AVAILABLE — HIGH COERCIVITY 
YPE H60 EMITAPE. 

TOPHET M, High quality Recording Wire. 
Constructors’ Envelopes. Books on Tape Rec'd'g, 
Manufactured by 


Cane meth ARE Ter sce sat, 


; Aevrenar 


SET eae Ae 
Dept. MRI. 74 Great Hampton Street 
HOCKLEY, BIRMINGHAM, i6. 


™ VENTEX 


COLUMN 
REPRODUCER 


. e 
1speane wit 
the JuUalitie eq 
for WIDE RAN 
productio thet 
ms FLOOR SPACE 
440 HIGH NOTE RADIATION 
BUILT.IN DIFFUSER 
RESPOSSE 55-20 00 


Price 45 gns. ex. works 


C.T. CHAPMAN 


(Reproducers) LTO Pats Pe 
RILEY WKS., RILEY ST., CHELSEA, SW 10 
PiAs 4 < 

Der stra at Webb's Radic 


Snell & Haines, Ltd 


TRANSFORMERS & COILS 
TO SPECIFICATION. 


MANUFACTURED OR REWOUND 
Filter Coils ’ a Speciality 


JOHN FACTOR LTD. 


vit EAST STREET, TORQUAY, DEVON 


Price @ 6 
.. CC. NORTHALL 
16 Holly Road, Quinton, Birmingham, 32 
416 High Street Smethwick 


“SENSITIVE TK RECEIVER” 


(Amos & ne 


SMITH'S 
EDGWARE ROAD 


The Component Specialists 


can supply ALL the parts, as 
used by the des gners, for 


H. L. SMITH & CO. LTD. 
1879, EDGWARE ROAD, LONDON, W.i 


rw 


Wirett Wort 


SITUATIONS VACANT 
KNOWN 


100 kes 
QUARTZ 
CRYSTAL 

UNIT 


unt of compact dimensic 


details of the Q5 100 
contained in our leaflet Q 


to-day for your copy 


THE QUARTZ CRYSTAL Co. Ltd. 
63-71 Kingston Road 
NEW MALDEN. SURREY 
Telephone MAL den 0334 


R. C. S. 


neluding 
‘o ait spaced, al! rar dust cored, al 
ranees Coil Packs, LF.’s TRF Coils, Chokes. Trans 
formers, Sprakers. Cond:nsers. Resistors, Chassis 
va e.t 
RADIO COMPONENT SERVICE, 
68 Chesterfield Road, Leyton, £.10 


| EXCEL SOUND SERVICES LTD. 


are pleased to announce that they are 
now accepting orders for their Tape 
Recorders 

| Trade enqu ries invited 

| 49, BRADFORD ROAD, SHIPLEY, YORKS 

elephone hipley 58779 & 5129 


| Convert that old 


Gramophone 

py MSOLETE RADIOGRAM 4 

MODERN @i/-wave”’ 
RADIOGRAM 


A POWERFUL RECORD PLAYER 


Ma > 
mab 
ae 


way 
a oesians” Book gives full details 
co build FOUR Rrw-clans 


POST rreet 


RADIOCRAFT, 


09 -7| CHURCH GATE LEICESTER ltd 


OPPORTU 
IN RAD 


pore. - 27 - 
, Get this FREE Book! 
af ENGINEERING 
* OPPORTUNITIES’ 


TELEVISION and 

RADIO, A.M. Brit. 

fet City «& 

Guilds, Special Tele 

vision, Servicing, Sound 

Film Pro ection Short 

Wave, High Frequency, and 
General Wireless Courses 


We definitely Guarantee 


“NO PASS—NO FEE” 


BRITISH INSTITUTE OF 
ENGINEERING TECHNOLOGY 


88> “HA ESPEARE HOUSZ 
) STRATFORD “LACE LONDON, W 


—WILCO ELECTRONICS — 


} nen cua types UNIT.—AP _Q9 ess 
os 


chassis for the Ham, €3 


METAL RECTIFIERS p., 126; 
a 196 48 v. 150 ma, 10-; All 


ACCUMULATOR CHARGERS in black 
ackle case w nd met 6 and 


2 s at 4 amps r ‘ r £4 196. 


Pkg and ca 5 
SLOW-MOTION DIALS, Scaled 
x duct 200 to | or direct. ideal for 
gnal generators, et Our 
€ e they last, $6 each post 
ELF’ “EIRCUIT pee 220 voits 
hes round, 106, post | 
KLAXON GEARED ‘MOTORS No 
B3 n., F.p.m 175 
Mot pr t ( split phase 
duct , ach 
KLAXON CAPACITOR INDUCTION 
MOTORS with 4in. fa ) 200 240 v 
A 2.70% pr Nc scB th con 
denser, SS - ea 
ee svenes * Recording high 
azing bargain, $$ -ea Post! 
CUTTERS ‘Styl . 6 per doz large 
pe a) rates 
AIRCRAFT cL OCKS with splendid 8-day 
ewelle ovemer 
s gent G 
arancteed eal %« 
et pecia He 65 
P.M. SPEAKERS 
Post 16 A 
76 Pos 
VOLTMETERS 300 M 
y 226. Ff 6 
HAND MICROPHONES No 3 
e.56. Pos 
AERIAL. RODS 2° long. 4” diameter 
mber of sections can be fitted together 
for 3 dozen ; t1/- half gross 


204 LOWER ADDISCOMBE ROAD, 
CROYDON 
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TECHNICAL TRAINING 
& Guild Elect al, r 
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expe 
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—— CaL..L.988 Bit. 


What's our Line? 
High Fidelity Equipment by, 


LEAK ‘ £37 
\ £37 


~ 
@ 


SOUND SALES 4 


Lal 

Be 

— 
“coco #°¢0 


ACOUSTICAL 


ROGERS DEVELOPMENTS 
4 


‘ 


GOODSELL 


senne S SS 8 


Y 
ARMSTRONG 


mm © _ PPP © BP ee 
ste 

al 

eee 


so £2 
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TANNOY 
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voleT 
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HOLLEY'’S RADIO STORES. 
288 CAMBERWELL ROAD, !:.€5. 


Phone: RODney 4988 


DUKE & CO. 
SALVAGE RADIO-GRAM CHASSIS. Irie 29176 
are norte, Latent 8 
Line uy 


COLOURED FILTERS FOR TELEVISION SCREENS 
A wing sure. Gives 


109 
196 


BEDSIDE RADIO 
KR Motg 


CONDENSERS 
40 


Od 
EARPHONES 
89 ‘ 


WIRE-WOUND RFSISTORS 
. Ke 


' e 
MIDGET SMOOTHING CHOKES 
v ‘ 


RADIO CONTRCL UNIT f 


BARGAINS IN WIRE 


Mail orders : 671 Romierd Road, — Park, 

, €.12 A. 6677 
Re ail Gales: 219 ILFORD LANE, “icon, 
Essex F. 0298 
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TRANSFORMERS 10°22" 


FOR ALL PURPOSES 
i) N QUANTITIES 

R STANDARD RANGE 

R SPECIFICATIONS 


Goop DELIVERIES 
REASONABLE PRICES 


24 


> HOWORT Te $SERVICE ENGINEER'S 


eee aT 


CABINETS FOR f RADIOGRAMS BRASS, COPPER, DURAL, | | TOROIDAL WINDING 


Bond sketch for quota I ng yy CAPACITY AVAILABLE 


1D, BAR. SHEET TUBE, STRIP WIR 
n on 3,000 a STOCK SIZES 
. , No Quanity | von asoicaton | | BEL SOUND PRODUCTS CO. 
THE CHAFFEY CABINET CO. Lenden’ M. ROLLET & co. Ltd. Liverp’ Marlborough Yard, London, N.19 
6, SEFTON RD., PETT WOOD. KENT 6, Chesham Place, 5.W.1 Kirby Estate 
LOane 3463 {MONSWOOD 3271 


YOU READ MUSIC ? AUTOMATIC SWITCHES TESTOSCOPE Mains 


Te ARChway 5078 


NDITION 
ELECTRIC CLOCKWORK 
| to 100 AMP* o 35 DAYS For high & low voliage 


zz A 3 testing <i 


Al ypenren teed fk a year 


Cc. S. Co., DONOHOE’S (Timers), 6. GEORGE sr. 


ip deeiec See, Gate eal AORTH SHIELDS, NORTHUMBERLAND 
—— ——, [RADIO G200 Rope ENGINEERS: 


FRENCH IMPORTER 


"Tecemninioe, Guaalen ‘ 
FG27a. 87 2A3. 80 12532 ENGINEERING OPPORTUNITIES“ P 


ea AMICE. 
& 6G Electr teal, ete neral 


. ( Cert 
- t from Stock 
hed — ‘wo vee 
exrout im se aloo invited 144 PAGES. 
55 UNION STREET 

TON : ' 

ARTHUR HOILE MAIDSTONE oe Soshenteel, Biseteae 
y r 


Ciwil, Auto Aero 
Radio, ete., Building 
ete. It y ° # 


write 
EN GINEERING 


ciRQvueE RADIO /PPORTUNITIES 
24 Boulevard des Filles-du- SOUND ‘EQUIPMENT 6 ; Y 
Calvaire, PARIS XI clearly the best for PK, B. I. E. Zz. 


j Y 187 Shakespeare Hse 
ion 7-19 Stratiord Place 
London 


= EST 0 CRVRCACAMMAIMERIN © PRITISN INSTITUTE OF ENOINCERING TEDINOLORT 


Telephone VOLTAIRE 22-76 and 22-77 all occasions 


WALTON'S OF WOLVERHANPTON 


60 VOLT STANDARD HT. BATTERIES. 6, pos 2 for : MERS 
6 12VOLT 1, VOLT. Laye ° post 9d : 


away TELEPHONE seTs 


AF} INTERVALVE TRANSFORMERS r st 9d 4 COILS 


23 WATT COLLINS MODULATION TRANS- : TRADE ENQUIRIES INVITED 


FORMERS. fa da New, boxed. 1S /- each : CHOKES 


4,000 OHM SUPER Senetrive PHONES. 8y5 G Brown 
ete w and plug. Brand new bowes . SPECIALISTS IN 


POWERFUL 24 VOLT CAMERA MOTOR. AC or | : FINE WIRE WINDINGS 
1S . eact 4 

HEAVY DUTY Sin. EXTENSION SPEAKERS, 25 - each : MINIATURE DEAF AID TRANSFORMERS, PICK-UP 
2 VOLY ACCUMULATORS. Apy x 144.4.5$ -each, post | 6 : K ANI NSTRUMENT { ET 
ASRIAL RoDS _3 Tape ewed joints, assembied lengtt 


pies ds made 10 6 each, passen : RADIOMENDERS LTD. 


AE a FOR SPECIAL LIST > 123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY 


WALTON'’S WIRELESS STORES, 48, STAFFORD STREET 
WOLVERHAMPTON 


RELAYS 


AND 


KEY SWITCHES 


LARGEST EX-GOVT. STOCK 
IN GT. BRITAIN 


Types 600-3000 Relays—Siemens High Speed 
Also A.C. 400 volts SO cycles 


w < phone Swit is. Telephone Componen 
jsets — Gevasenesea Contractors 


JACK ‘DAVIS (RELAYS) LTD. (oerr. w. 
36 PERCY STREET, LONDON, W.! 


Phones : MUSeum 7960 LANgham 482! 


————PRATTS RADIO 
1070 Harrow Road, London, N.W.10 


(Nr *CRUBBS LANE) Tel. LADoroke 1744 
AMPLIFIERS 


MODEL Aci ox 


eo 18 6 MODEL acise e 


teak 
s 14 4: MODEL 
ACS2E 


. 18 18 
MODEL UlOR 


2 2 
MODEL ACIOE £9 186 h cases ao 


{ 186 moDEL Avec 


F 
105 - 
"£8 12 é: 


~ £615 . 2°16 
All amplifiers are compirte and ready tor ase 


CONDENSERS Silver Mica - Tubular * Mansbridge 
CRYSTALS American * British 
HEADPHONES High and Low Impedance 
METERS Thermo: Moving Coil: Moving lron 
PLUG & SOCKETS All Types 

RESISTORS Carbon and wire wound 
VOLUME CONTROLS Carbon and wire wound 


We bh 3 large and comprehensive stocks of new components 
and ts, both Government and Manufacturers’ Surplus 


No. 19 Set, Equipment Available. 


Wholesale and Export Only 


ANDERS RADIO LTD. 


167 HAMPSTEAD ROAD, LONDON, N.W.! 
E 639 EST. 1928 


POLYTHENE 
H. F. EQUIPMENT 


(AMBYTHENE BRAND) 
COIL FORMERS 
CHOKES 
STAND-OFFS 
FEED-THROUGHS 


Send for Particulars and Samples 


AMPLEX APPLIANCES (KENT) LTD. 
1? DARTMOUTH ROAD, HAYES, BROMLEY, KENT 
RAVensbourne 553! 


TELEVISION 


viewers is vastly improved 
The spec 
thode coupled 


or Sutton 

e osciliato 

Diner ange ond &F. ctane far ence tr tion th nce of 

mixer none and radiation ¢ oth r r r complete 

with 5 valves and self-contained power supply unit, IS gns. Leaf 
lets on request 


SPENCER - WEST 
QUAY WORKS, GT. YARMOUTH 


"Phone : Gt. Yarmouth 3009 


WILKINSON’S of CROYDON’! 


PHOTOMULTIPL’ER No. 931A. ideal for film scanning, specto 

graphy, Alpha counting, colorimerr measurement, etc.. supplied con 

plete in lightpr f ch Der t m nd ed with the complete 

resistor network 90 

SIGNAL AND NOISE GENERATOR For Television ‘requencies 

20 88 Mc sin 4 Bands Crystal controlled Leaflet availab e on request 

Price €i4 10 

AUTO TRANSFORMER. 230.'/5 volts 500 warts 50 cycles. tul'y 

shrouded new Made by Mer Vic €4 10 - each 

RECTIFIERS SELENIUM. ; 2v 200° 26 eact 240 v 

SOmA.t22each, 336 mA ) 

Voltage Doubler 

cooled, 87 Brid 

each , 48v 75 mA 

m A... 31 - each 

TEST SET 205 3 > > cer 

oscillator with 9 valy r ' tron typ v 9 etc n good 

condition, €20 

We hold very large stocks INDENSER RACKS FOR 

19in PANEL YOLOK F AN TON ANE ARROW SWITCHES 
9 LANSDOWNE ROAD, CROYDON RO 0839 


COILS * COILS * COILS 


TRF. @ SUPERHET @ FILTERS @ PACKS 
TELEVISION COILS @1.F. TRANSFORMERS 


FOR DEPENDABLE COMPONENTS 
CONTACT 


OLY MPIC rapio COMPONENTS 


COIL WINDING SPECIALISTS & MANUFACTURERS 
224, HORNSEY ROD., N.7. NORTH 2914 


ALL SECTIONS OF THE ELECTRONIC INDUSTRY 
IN THE U.K. AND OVERSEAS ARE INVITED 


To send for our !952 Wholesale Price List, giving full details of A.W F 
Loudspeaker replacement one assemblies, for quick, cheap. repairs 
im your own ‘V shops. A.W F. Chokes and Transformers for all Elec 
tronic replacements Repairs to Speakers, Transformers 
Vac. motors, Gram motor etc, Current stocks of Tungsram and 
other valves. 7 nd Du er capacitors, Erie Resistors and Pots 
Brass B.A r nd nut Tallon Cabinets and all the specified 
components for ter and Electronic Engineering Televisors 
and hundreds of bargain lir Viewmaster envelopes, etc. for Kirk 
©” Shotts now available) We specialise in giving overseas dealers 
rapid service, and have full experience of ail export packings 
SEND YOUR TRADE CARD (Trade Only Supplied), with 34. Inland 
U.K. or 2)- Overseas Air Mail (stamps or P.O.) 


A.W.F. RADIO PRODUCTS 
TATLER CHAMBERS THORNTON ROAD 


BRADFORD YORKS 
TEL. 24008 GRAMS & CABLES © TESTUBE 


\ 
W ikl 


INDEX TO 


THE WORLD'S GREATEST BOOKSHOP 


* FOR BOOoOKs*s 


Stock of 0 over 4 million volumes 


New € i and rare books on 
ibiect. Large Technical department 
ot pf i magazines 


“5 


128 CHARING CROSS ROAD LONDON W.C.2 
‘ es) te Open 9-6 (in 


ss 


ADVERTISERS 


al MON 


INIT Aifprcs sors 


A.F.BULGIN ico.To 3 


BYE PASS ROAD, BARKING. 
ESSEX RiPpleway 3474-9 


Pa! 
from 


LEADERSHIP H::': 
inside 


I he task of the laboratory worker is often 
dull: only occasionally do the results of some 
original work assume proportions suflicient to 
glorify his monotonous routine 

We test all raw materials before approving 
them for use, and test to destruction all new 
types developed by the designs department 
These are evervday tasks, but our chemists 
also carry out research on new materials which 
may result in the adoption of an entirely new 
manufacturing technique 

Research can never reach finality: it must 
keep abreast and indeed ahead of changing 


conditions and fresh applications 


SPECIALISTS IN CONDENSERS SINCE 1906 


RAPH NDENSER CO TO RADIO VISION N N W 3 Te A RN 006 9 Ines 


Wireless World Heeauary 952 
Wherever dependable soldering is essential 


4 Mullieore is the solder used 


seriously affect the 
or of a radio or telev 


ision set or impair the efficiency 

trical equipment. Leading manufacturers all over 

pair: 3 they cannot risk injury to their reputation, 

inate the possibility of faulty connections by using Ersin 
core—the finest cored solder ever made 

Ersin Multicore is the only solder containing three cores of 

lusive, extra-active, non-corrosive Ersin Flux, which ensures 


instantaneous melting, guaranteed flux continuity and complete RADIO. An operative using Ersin Multicore 
freed 66 Janey? oa 1 4} . Solder in the factory of Bang & Olufsen, 
freedom from “dry” or H.R. joints. Ersin Multicore not only raeetiralggg age Se gy i gy 
es surface oxides but also prevents oxidation during soldering manufacturers 


TELEVISION. This single unit of the CLESTRONS COMPONENTS. Ersin Mul ELECTRIC MOTORS. A: the Normand Elec- 

famous Pye Portab! rlevisior ra “4 in large quantities by H trical factory, London, an operative using 

Equipment has more than 3, rsin ilt Carayann o., Athens, the leading Ersin Multicore to solder connections to 

core soldered joints el ic trit commutator bars on lap-wound armatures 
for Neco fractional horse-power motors 


veLarcens EQUIPMENT. rsin Multicore he 1annest DRY BATTERIES. A section of an H.T 
j solder swit rd apparatus Afr ‘ td., wh si battery showing Ersin Multicore soldered 
a Mediterrar \ A.P. I ticore i ised for | iw the ca j s on the top of the cells. In addition, 
argest manufacturers of telephor mnections by har 1 wire is soldered to the side of each 
ent y can 


CARTONS—5)- RETAIL 


- Aop 
2 


bili 


The Finest Coud Solder tn the World 


MULTICORE SOLDERS LTD., MELLIER HOUSE, ALBEMARLE ST., LONDON, W.1. 


@® TEL. REGent 1411 


